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QUEENS OF THE 
“MAYDAY” 


In answer to the airman’s emergency distress signal, ““Mayday, Mayday”, the Albatross has grown 
from a speck to a queen to many a man marooned in a dinghy or on an icecap. Flown by skilled 
crews of the U. S. Air Force, Air Rescue Service, the U. S. Navy and Coast Guard, the Grumman 
Albatross can land and take off from snow and ice, as well as land and sea. Though she doesn’t fit 
into the airman’s survival kit, she’s part of it. 
GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
BETHPAGE + LONG ISLAND + NEW YORK 


Designers and builders also of the supersoni Tiger, Cougar jet 
& | £ 


fighters, S2F sub-killers, metal boats, and Aerobilt truck bodies. 
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Reliable, adequate 
constant frequency power 
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Sundstrand Constant Speed Drives New horizons... 


open new vistas in aircraft design Ore GpHHING 58 Congn 
engineers, through co- 

What design engineers dreamed about many years ago is today an accom- operation between engine 

plished face. . . an electrical system delivering more than adequate amounts and airframe manufacturers 

of constant frequency a-c power from paralleled alternators... assuring and Sundstrand. With this 


fault-clearing capacity, provision for growth, and optimum performance of : : 
' new concept in electrical 


frequency-sensitive components. Fostered by Sundstrand’s Constant Speed 
systems, expect remarkable 
advances in operation and 


performance of tomorrow's 


Drive, this new electrical system has alleviated design problems, improved 
performance of both individual components and entire systems. Perhaps a 
Sundstrand-driven electrical system may provide a solution to your problem 
. +. get in touch with either of our offices. aircraft. 





SUN DSTRAND AVIATION 


Division of Sundstrand Machine Tool Company, ROCKFORD, ILLINOIS Western District Office: Hawthorne, California 
CONSTANT SPEED DRIVES - AIRCRAFT ACCESSORIES 
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Pan American Clipper first to go 
Tubeless in overseas service 


AN AMERICAN’S first plane to be 
i citiand with Tubeless Tires, is 
now in overseas service—and Pan 
American is reaping all the benefits of 
tubeless construction! All six tires — 
nose and main landing gear—are B. F. 


Goodrich Dimpled Tubeless. 
Saves 120 pounds 


B. F. Goodrich Tubeless Tires on the 
Pan American World Airways Clipper 
represent a weight reduction of 120 
pounds under conventional tires -and- 
tubes. This greater weight reduction 
makes greater pay loads possible. 
B. F. Goodrich Tubeless Tires save time 
and money in warehousing and mainte- 
nance, too. Instead of a tire and tube, 


there’s only the tire to purchase and 
stock—only the tire to mount and service. 

As in B. F. Goodrich Tubeless Tires 
for cars, added safety is achieved by 
eliminating the inner tube. There's no 
tube to chafe or leak. No tube to bunch 
or shift during take-offs or landings. A 
patented inner liner, built as an integral 
part of the tire itself, replaces the con- 
ventional tube and retains correct infla- 
tion pressure much longer 

These Tubeless Tires are Dimpled, 
too, for longer wear. Recent tests prove 
that B. F. Goodrich Dimpled Tires out- 
wear other tires by a substantial margin 

The tread profile is designed to put 
more tread rubber to work and to spread 
the load more evenly —shoulder to 


shoulder. Also, the tread rubber around 
each dimple is compressed under load 

making it more stable and much more 
resistant to cuts and tears 

Many Pan American Clippers also 
use B. F. Goodrich wheels, brakes and 
Avtrim as well as B. F. Goodrich 
Dimpled Tires. The B. F. Goodrich 
Company, Akron, Ohio. 
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Tires, wheels, brakes * De-icers « Heated rubber + 
Fuel cells « Avtrim « Pressure Sealing Zippers « 
inflatable seals « Rivnuts « Hose, accessories 























airborne hangar for the Marine Corps 


» . 
... made of Magnesium 
. 

Sa The U.S. Marine Corps called for a very particular metal for the 
Z oO ~S framework of a very unusual “flying hangar.” This metal had to be: 
° Light enough to be carried, completely assembled, by a helicopter. 
e Strong enough to withstand the repeated takeoffs and landings. 
Magnesium, with its high strength/weight ratio, was the answer. 
Matter of fact, magnesium is appearing in more applications every 

day where light weight and simplified design are important. 
Follow the Marine Corps—take a new look at magnesium! Call your 


nearest Dow sales office for more information or write to THE DOW 


CHEMICAL COMPANY, Midland, Michigan, Dept. MA 313]. 


you can depend on DOW MAGNESIUM <> 
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The forgings illustrated are typical of the large Aluminum Alloy Airplane 
parts in current production on the heavy presses at Wyman-Gordon. 


A new era in the art of forging has been demon- | G C 
strated as production goes forward on this 35,000- Y M A iy ” OR DO id 0. 
ton closed die forging press. Larger forgings with Established 1883 

thinner sections and closer tolerances than here- FORGINGS OF ALUMINUM e MAGNESIUM 


tofore possible open new concepts in forging STEEL © TITANIUM 


design. Wyman-Gordon continues to pioneer by WORCESTER 1, MASSACHUSETTS 
— Keeping Ahead of Progress. HARVEY,ILL. °@ DETROIT, MICH. 














NEWS DIGEST 





New Look for YH-16A 


PIASECKI’S gangling YH-16A helicopter has been equipped with anhedral tail surfaces and vertical fins. This aircraft had been fitted 


with conventional horizontal surfaces. YH-16A shown here is being readied for flight testing. 


7 . 

Roger Lewis Joins 
Pan American Airways 

Roger Lewis, recently retired Assist 
ant Secretary of the Air Force for Ma 
tericl, joined Pan American World 
Airways as executive vice president in 
charge of the airline’s development and 
defense projects 

Lewis’ duties will include: 
e Supervision of Pan American’s airlin« 
aid program to Pakistan and Turkey 
under the auspices of the economic co 
operation administration. 
e Administration of the civil reserve Air 
Force program 
@ Operation (under Defens« 
ment sponsorship) of a 
range off the coast of Florida 

A former vice president of the Cu 
tiss-Wright Corp. and of Canadair, 
Ltd., in Montreal, Lewis entered Air 
Force service in March, 1953, and re 
tired last Sept. 30. 


Depart 
missile test 


Domestic 


A completely transistorized airborne 


digital computer, the first of its kind 
to reach the flight-test stage, has been 
developed by North American Avia 
tion’s Electro-Mechanical Division 
Although NAA failed to reveal the 
computer's intended function it pre 


sumably could be used as an in 
terceptor hre-control-and-navigation 
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computer Che init weighs onl 125 
It . occupies 3 1. ft. of space and 
consumes 935 watt DOWE! (] 30 as 
much as a_ corresponding compute! 


using tubes 


Fifth Forrestal class super carrier will 
be built for the Navv by the New York 
Shipbuilding Corp., Camden, N. J 
Contract cost will be $119,841,034, in 
cluding new graving dock 


I'wo veteran test pilots, Holland 


Lt Col Gerber Sonderman ind 
Canada’s Glendon Joseph Lwvnes. lost 
their lives during Oct ber Sonderman 
+7, chief pilot for Fokker Aircraft and 
( ial pilot of Prince Bernhard 
killed nea Ha rown \l vh 
fivin Fokker S_i4 t ( 
train bef ih tt | h 
\ ft Corp. The t I h 
has its U. § t hts) failed 
; vill it of it 
farm. On th I 
test t f \ » A ft lt 

if killed aft { f 
ut-of-control CF-] Ma + twin-jet 
it t Offi d tl 
parent is too low at the t n 
2 former pilot for ( | Ltd } 
Avi proximately one vear ag 

The 1,112th, and last, Air Force 
C-119 flying Boxcar is scheduled to 


roll off Fairchild Aircraft Corp 
Hagerstown, Md.. 
today. 


> o 
Financial 
General Electric Co. last week re 
ported a near-record sales figure for 
the nine months ending Sept. 30 
Registering the second best thre« 


quarter-vear period in_ its history, 


General Electric had total sales of 
$2 245,958,000, a + mcrease ove! 
the $2,167,397,000 for the same period 
of 1954. Earnings also were up 4° 
$141,359,000 ($1.63 per share) as com 
pared with 1954's $136,191,000 ($1.57 
per share During the nine months, 
defens« product iles were down 
ymewhat as “anticipated,” but com 
nel ial iles established a new record 
. 
Foreign 

The Hawker Hunter was restricted 
t <imum accelerations of four Gs 
t titud below 10,000 ft. after an 
RAF } t on mancuve in German 
bl ( it during a turn at about 10 


) ft. His Hunter tightened the turn 

t n timated 12Gs; the pilot 1 
d at 2,500 ft. and returned to 
Inspection showed that both 
ings and the port side of the fuselag« 
buckled by the violent maneuver 
London Daily Express savs the Air 
Ministry ordered the restriction; a 
Ministry spokesman was quoted as sa\ 


ing that sharp maneuvers may affect 
the Hunter's trim, causing tightening 
in turns. 





as others see us... 


A user tells 
how AETCO SERVICE 
helped him 


—by Harry E. Smith 
Vice President 
RAYBESTOS-MANHATTAN, Inc. 


“We take this opportunity 
to thank Aetco for a splen- 
did job done for us in set- 
ting up special testing 
equipment for conducting 
fire resistance tests on ma- 
terial required for military 
aircraft. 


“We needed this test in a 
hurry in order to fabricate 
the material to meet re- 
quirements, and delivery 
was urgent. We appreciated 
the fact that you had to set 
up special equipment to 
make these tests. The speed 
and efficiency shown by 
your company and the man- 
ner in which this test work 
was done was indeed com- 
mendable. 


“You may rest assured that 
in the future, we shall think 
of Aetco when we need your 
further services in connec- 
tion with test work to be 
conducted by an independ- 
ent commercial laboratory.” 








AIRCRAFT 


GENERAL AIRCRAFT 
COMPONENT TESTING 
including 

Hydraulic, pneumatic, 
electric (400 cycle, 
AC-DC) and mechanical 
IN FLIGHT TESTING, TOO 


TESTING 
COMPANY 


1806-12 FLEET ST. 





EQUIPMENT. 


BALTIMORE 31, MD. 
ae 


AVIATION CALENDAR 


Nov. 3-4—Institute of the Aeronautical 
Sciences and Canadian Aeronautical In- 
stitute, second annual joint meeting, 
Chateau Laurier, Ottawa, Ont., Canada. 

Nov. 6-9—24th Annual National Conference 
of the Controllers Institute of America, 
Hotel Statler, Los Angeles. Robert E. 
Gross, president of Lockheed Aircraft 
Corp., will speak on “The Future of Air 
craft.” 

Nov. 8-10—National 
annual convention, 
Phoenix, Ariz 

Nov. 9—Institute of the Aeronautical Sci 
ences, Dayton Section meeting, Miami 
Hotel, Dayton, Ohio Brig Gen. ‘Thomas 
L. Bryan will deliver a talk on “ 
for Air Progress.” 

Nov. 9-10—Society of Automotive Engi 
neers, Golden Anniversary Fuels & Lubri 
cants Meeting, Bellevue-Stratford Hotel, 
Philadelphia. 

Nov. 9-11—Industrial Management Society, 
19th annual time, motion study, manag: 
ment clinics, Hotel Sherman, Chicago 

Nov. 13-18—American Society of Mechani 
cal Engineers Diamond Jubilee Annual 
Meeting & American Rocket Society 25th 
Annual Meeting, Congress, Hilton and 
Blackstone Hotels, Chicago. Nov. 14 
ASME-Aviation Div. Meeting 

Nov. 14-15—Aviation Distributors & Manu 
facturers Assn., 26th meeting, E] Mirador 
Hotel, Palm Springs, Calif 

Nov. 14-17—Second International Automa 
tion Exposition, Navy Pier, Chicago 

Nov. 16-18—Society for Experimental Stress 

annual meeting, Hotel Sheraton, 





Aviation Trades Assn., 
Hotel Westward Ho, 


De CIsion 


Analvsis, 
Chicago 

Nov. 21-22—Symposium on Aeronautical 
Communications—Civil and Military, 
sponsored by Institute of Radio Engi 
neers, Hotel Utica, Utica, N. Y 

Nov. 25—Convertible Aircraft Pioneers, 
Third National Congress (invitation only), 
Franklin Institute, Philadelphia 

Dec. 2-3—Eighth Annual Aviation Confer 
ence & Flight Clinic, sponsored by 
Tucson Chamber of Commerce and 
Tucson Airport Authority, Tucson, Ariz 

Dec. 6-7—Professional Race Pilots’ Assn., 
convention, Carter Hotel, Cleveland 

Dec. 12-17—Nuclear Congress and Atomic 
Exposition, sponsored by Engineers Joint 
Council, Cleveland 

Dec. 15-17—Fall Meeting, USA National 
Committee, URSI (International Radio 
Scientific Union), University of Florida, 
Gainesville, Fla 

Jan. 9-10—Second National Symposium on 
Reliability and Quality Control in Elec 
tronics, sponsored by Institute of Radio 
Engineers, Hotel Statler, Washington, 
Me 

Jan. 9-13—Society of Automotive Engineers, 
Annual Meeting, Sheraton-Cadillac and 
Statler Hotels, Detroit 

Jan. 19-21—National Simulation Conference 
sponsored by Dallas-Fort Worth Chapter 
of Institute of Radio Engineers’ Group on 
Electronic Computers, Dallas, ‘Tex. 

Jan. 23-26—Plant Maintenance & Engineer 
ing Show and Conference, Convention 


Hall, Philadelphia 








PICTURE CREDITS 
7—Levy-Sommerich; 


31—Howard Levy. 


13, 14—Wide-World; | 
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ANGLgear 


The postwar era of progress from 
sonic to supersonic flight has 
produced almost daily changes in 
aircraft technology. The Air- 
borne products illustrated were 
all originated in that era—and 
are continuously being improved 
to keep abreast of these changes. 
Entirely new products are con- 
stantly being developed, too. If 
none of these meets your re- 
quirements, we can design one 
that does — and we want to. 
Write for our new Aviation Cat- 
alog today. 


ACCESSORIES CORPORATION 


HILLSIDE 5, NEW JERSEY 
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WHO'S WHERE 








In the Front Office 


Sir Roy H. Dobson, board chairman of 
A. V. Roe Canada Ltd., Toronto, board 
chairman of Canadian Car & Foundry Co 
Ltd., Montreal. Crawford Gordon, Jr., 
president-general manager of A. V. Roe 
Canada Ltd., CC&F vice chairman. Sir 
Frank Spencer Spriggs, managing director 
of the Hawker-Siddeley Group, a director 
E. J. Cosford remains president of Canadian 
Car & Foundry. 

John H. Harris, vice president-planning, 
Brush Electronics Co., Div. of Clevite 
Corp.; Wallace T. Gray, general works man 
ager. J. Kneeland Nunan, former president 
of Consolidated Vacuum Corp, vice presi 
dent-general manager of Clevite Research 
Center 

A. Eric Theis, vice president-manufactur 
ing of Servo Corporation of America. Also 
promoted: Charles F. Healey, vice president 
administration; H. Gordon Hawthorne, 
treasurer. 

William P. Maginnis, president of Kuthe 
Laboratories, Inc., Newark, N. J., subsidiary 
of International Telephone & ‘Telegraph 
Corp. 

John W. Barry, vice president of Wallace 
Clark & Co., Inc., management consultants 
to airline and aviation industry. Robert 
Galloway and Robert B. Wilson, assistant 
vice presidents. 

George W. Baughman, vice president of 
Union Switch & Signal Div. of Westing 
house Air Brake Co., appointed to the staff 
of A. M. Wiggins, vice president-general 
manager, and was not appointed general 
manager as reported in this column on Oct. 


Honors and Elections 
Prof. John R. Markham, professor of aero- 


nautical engineering and director of super 
sonic wind tunnel at Massachusetts Institute 
of Technology; Dr. W. Randolph Lovelace 
II, director of Lovelace Foundation; Dr. 
Robert H. Kent, asst. director of ballistic 
research at Aberdeen Proving Ground; and 
C. Richard Soderberg, Dean of the School 
of Engineering at MIT; were presented with 
Exceptional Service Awards at a meeting 
of the Air Force Scientific Advisory Board 

Willis C. Brown, U. S. Office of Educa 
tion, recipient of 1955 Frank G. Brewer 
Trophy, highest award in the field of youth 
aviation education, administered by the Na 
tional Aeronautic Assn. 

Charles S. Weaver, vice president-atomic 
power activities of Westinghouse Electric 
Corp., received 1955 National Transporta 
tion Award at the Tenth Annual Conven 
tion of the National Defense Transportation 
Assn. 


Changes 


Vice Adm. Charles Frederick Coe (USN 
Ret.), former director of Air Warfare Div., 
Office of Chief of Naval Operations, assist 
ant to the vice president, engineering and 
military relations at Ryan Aeronautical Co 

(Continued on p. 80) 
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INDUSTRY OBSERVER 


> Lockheed, Boeing and Convair have USAF study contracts for an atomic 
powered bomber. Boeing is also developing a chemically fucled bomber 


proposal using an ethyl-borane fuel aimed at producing longer range. 


> Army future equipment will include a reconnaissance drone missile that 
will transmit a television view of enemy terrain to a hovering helicopter tor 
relay to ground forces. Excessive helicopter vibration is a current obstacle 
to airborne television reconnaissance. 


> Bell HSL anti-sub warfare helicopter powered by a Pratt & Whitney 
R2800 piston engine continues to have operational problems Larger 
diameter rotor blades will be used in an attempt to increase lift and load- 
carrying capacity. Meanwhile Bell is planning a transport version of the 
HSL powered by three gas turbine engines, aimed at carrying 28 to 36 
passenge rs. 


> Now that Lockheed has finalized its Electra turboprop transport design 
watch for a big sales campaign in Europe that will cut deeply into the 
Vickers Vanguard and Bristol Britannia prospects. 


P North American Aviation may set up its Electro-Mechanical Division, 
one of the nation’s largest avionics groups, as an autonomous group and 
possibly under a different name, within the near future. Speculation is 
spurred by NAA’s recent action in setting up its nuclear activities as a 
separate group, under the name of Atomics International. (AW Oct. 


24, p. 7). 


> An inflight refueling system to transfer jet fuel from one fighter’s tanks 
to another is being developed for the Chance Vought F7U-3. The Cutlass 
“Buddy System,” which should increase the fighters range considerably, is 
being designed and manufactured by the Schulz Tool and Mfg. Co., of 
San Gabriel, Calif. (AW Aug. 15, p. 53), to Chance Vought specifications. 


> Shop production of Lockheed’s 1649 thin-wing transport started last weck 
in the first completed major tooling assembly—a gantry jig for the wing beam 
of the new plane. Lockheed has scheduled the 1649 to fly sometime in 
October 1956 


>» General Motors Corp. interest in acquiring Nuclear Development Corp. 
indicates the Allison Division probably will get into the atomic aircraft 
propulsion picture. 


> Sabena, Belgian national airline, will recommend to its directors that eight 
Sikorsky S-58 transport helicopters be purchased for various interurban 
operations. 


> United Aircraft Corp.’s engineering vice-president Leonard S. Hobbs 
speculates that the big Russian axial flow turbojets powering the Bison and 
Badger bombers are in the 15,000-18,000 Ib. thrust category, use a single 
spool compressor, have a relatively low compression ratio (about 7 to 1), 
operate at relatively low turbine inlet temperatures and have a relatively 
high fuel consumption. 


> Sikorsky H-34 (S-58) helicopter powered by a Wright R1520-84 engine 
has exceeded Army expectations in service tests. H-34 gross is now up to 
13,300 Ib. 


> USAF’s Bomarc (IM-99) long range interceptor missile will use guidance 
and control equipment now under development by Westinghouse Electric 
Corp. at its Baltimore Air Arm and Electronics Divisions. Boeing Airplane 
Co. is the prime contractor for the Bomarc. 


> No very marked improvement in shielding materials for aircraft nuclear 
powerplants seems likely in the near future. Capabilities of present materials 
are well known and the only hope for great improvement lies in the “dis 
covery of some completely new physical principle, such as would merit the 
Nobel Prize,” according to informed sources. 














First light twin to use supercharged engines has 
“Hi-Fatigue” Cable installations! 
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New Aero Commander 680 Super, by Aero Design and , 


Engineering Company. This new executive plane carries 
6-7 passengers, cruises at 230 mph. 


NEW 
AERO COMMANDER 


£ r 










es et 


: en Ani 
8 | Interior view: showing “‘Hi-Fatigue’’ control cable in- 
¢ stallation in the Aero Commander 680. 


The Aero Commander 680 Super is the first 
light twin-engine executive plane to offer super- 
charged performance. The new model has a 
useful load capacity of 2,750 lbs., a single- 
engine ceiling of 15,000 feet, a cruising speed 
of 230 mph., and a one-stop, coast-to-coast 
range. The Aero Commander 680 is equipped 


and Stainless Steel. ‘“Safe-Lock” Terminals for 
swaging may be purchased loose or attached. 
Macwhyte Aircraft Products meet the require- 
ments of aircraft manufacturers, airlines, 
and military specifications. 

Send for illustrated Catalog A for detailed 
information on Cable, Terminals, and As- 


semblies. 


" 
+ 
~F2 : a 
is a registered trademark. 


with Macwhyte “Hi-Fatigue’”’ control cable. 

**Hi-Fatigue” control cable is widely used by 
leading manufacturers. A complete line of sizes 
and types is supplied in Galvanized, Tinned, 
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CABLE: TERMINALS :- ASSEMBLIES : TIE-ROOS 





Ft. Worth 1, P.O. Box 605 
Portland 9, 1603 N.W. 14th Ave, 
Seattle 4,87 Holgate St. 

San Francisco 7, 188 King St. 


Los Angeles 21, 2035 Sacramento 
Street 


MILL DEPOTS: 

New York 4, 35 Water St. 
Pittsburgh 19, 704 Second Ave. 
Chicago 6, 228 So. Desplaines St. 
St. Paul 14, 2356 Hampden Ave. 


2905 Fourteenth Avenue, 
Kenosha, Wisconsin. Manufac- 
turers of ‘‘Hi-Fatigue”’ Aircraft 
Cable—‘‘Safe-Lock’’ Cable 
Terminals — Cable Assemblies 

Tie Rods—Braided Wire 
Rope Slings—-Bright, Gal- 
vanized, Stainless Steel, and 
Monel Metal and Plastic 
Coated Wire Rope. 
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Washington Roundup 
What Will Sagebrush Prove? Agu vegeer $° - e transportation for CAB gorge 


CAB—and there are man in 

Watch for both Army and Air Force to utilize perform ngress and « where—should use the new policy to 
ince of air units in this month’s Operation Sagebrush 1 ick the Boar could backfire. Apparently the CAB 
support their viewpoint in snowballing argument f the program outweigh its potential 
control of aircraft. Planes taking part in 45- 
maneuver across Louisiana will include USAI il 
F-84F fighters, B-57 tactical bombers in tactical op CAA Changes Loom 
tions, light planes and helicopt« 
combat area. Reports from fiele 
to show Tactical Air Command can 
support to ground forces, possibly i 
by “Army balloons” hovering and 
areas. Army, contrariwise, will be 
prove they need control of TAC 
higher speed, longer range. Real 
when 1957 budget figures are pre 


; 1 1 = roposal for a major ilignment of functions within 
Administration will get a decision 
ler Secretary Louis S. Rothschild 
red B. Lee, CAA Administrator 
his objections. Lee is specih 
paration of air trafic control 

ot l'ederal Airwavs ind the 

tT independent ATC opera 

in the preparation of the new 

l opposition 1a 0 ( vectec Oo Si 

Tool Program Dead? — © Sy 4 a n is expected to result 
present ATC vstem and th 


Shrouded in face-saving languag« 
planning are now of paramount 


is expected to announce soon that 

gram is dead. About $150 million 

1956 money will be returned to th 
helping the administration balance tl 
include about $50 million unobligated by th ' Ot arted im the very neat 
out of 1955 money and $100 million for cur rutu tne GI Committes We mu 
that Defense never earmarked for ff dead-center with th 


ofhce as a result of combined 


on Week that he expected a 


} said 
KIN OS] 101 Rothschild indicated that 
More Pressure for IFR I l . woes ‘ by ™ d it ( AA 


As a result of Trans World Airlin K pel nied ti - corganizat On the offins 
crating all of its flights under instr light nat nothing li 1 reorganiza 
the executive committee of the Ai 
tion is considering recommendation 
lines follow TW4A’s lead. Although 


by the airlines would cut trafic flow 


that he t ught some re 


nt change 


hrst step tow irds improving 


also provide a more realistic measut e ail i n the future would come from a hive 
control load, highlight operational bottlenecks and pz . vays program. The CAA plan is reported 
vide more safety. Airline concern sage , 
collision problem during mixed VFR 


conditions is increasing. 


f $500 million in the next five 

1 firm budget figure would not 

liscussions of CAA’s budget for 
Bureau of the Budget 


CAB Goes to School Industry-Wide Investigation 


[he Civil Aeronautics Board ha 
; ; rcra nanul l being invited to executive 
policy designed to make its staff members more fai ia Hy 
i er ; is Ww I Armed Services Investigating 
with actual airline operations. Under the : 
‘ d } ! he second weck of Novem 
will authorize airlines to provide free transportation t es , lic hearing The subcon 
. | l caring ( mcom 
selected staff members for inspection trips \ ha ; A : 
. ‘—. 7 n vi i] investigated company 
supposed to give them a first-hand knowledge of airlin ' : panv rept statin tt 
> . . : ) ( a 1iip l ( ICSC ILIVCS 1 
they can’t get sitting behind a desk in tt ee « 
hey ypportun! O present 
CAB personnel wili travel on a space a : 
will be paid the standard per diem allowan tl i rag a le 
Board. ' 
United Air Lines will furnish transporta 
first trip. ‘Twelve members of the CAB 
to Chicago, Denver and San Francisco to ins] ‘irling 
installations. The Board has issued an exemption 1 ATC St . 
: a pti udy Continues 
United, which expires Dec. 31, 1955, to provic y 
transportation to the group, and the trip is scheduled ‘1 , the air trafic control system today and 
for early November. Several other airlines are reported ' tem requirements might be 20 vears 
interested in the program from now ha n the number one complaint registered 
CAB member Chan Gurnev dissented on tl new T lg Su Harding Committee investigat 
policy. He expressed doubts on the legalit h ng the nec ra longs nge study. Slated to report by 
exemption and said he felt strongly that it is is¢ ( the rdins mmiuttee has been granted a short 
Board policy to permit the carriers under CAB jurisdi extensio1 nplete its we —Washington staff 


procure 
slic hear 
the-board 


ill manu 
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BuAer Admits, Defends Error on Demon 


$200 million Navy jet program was calculated risk, 
Admiral Russell says; J40 engine held inadequate. 


By Katherine Johnsen 


Bureau of Aeronautics staunchly de- 
fended the calculated risk it took on 
the F3H-1 Demon program, costing 
the government $200 million, but con- 
ceded that on hindsight it was “in er- 
ror,” at hearings before the House 
Military Operations Subcommittee. 

“Whoever made the decisions was 
right, but time proved him wrong,” 
Rear Adm. James S. Russell declared. 
He satd that if he had been BuAer chief 
at the time, he would have made “ex- 
actly the same decisions” as were made 
on the Demon program. 

Evidence showed that this is the fate 

of the 60 planes involved, produced by 
McDonnell Aircraft Co. and powered 
with the J40 engine of Westinghouse 
Electric Co.: 
© Five were lost in crashes, killing four 
pilots. There was a total of 11 crashes 
in testing. 
© Twenty-five will never be flown be- 
cause of the unreliability of perform- 
ance, and will be used for ground test- 
ing. Four have already been shipped to 
naval bases. Twenty-one will be shipped 
by trailer through St. Louis and then on 
barges to the Naval Air Technical Train- 
ing Center at Memphis, Tenn. 
Four have been developed as proto- 
types powered with the Allison J71. 
There have been three crashes in test- 
ing. Whether to backfit the remaining 
26 aircraft with J71s is now up for de- 
cision by an independent naval board. 
Estimated cost of the backfitting varies 
widely. The high estimate is $450,000 
per plane. If backfitted, the planes 
would be used for flight training. 

The Navy also has not yet made a 
decision on what to do with 174 J40s 
it has on contract, eleven of which have 
not been delivered. 

This is how the $200 million program 
is divided: 

Cost of the engine program, $107 
million. This includes research, devel- 
opment, production, spare parts and 
termination charges. The termination 
payment to Westinghouse is estimated 
at $10 to $15 million. A $15 million 
termination payment was made to Ford 
Motor Co., which tooled up to pro- 
duce the J40, but never did. 

Cost of the aircraft program, $91 
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million. This includes $78 million for 
aircraft produced by McDonnell, a $4 
million termination payment to Mc- 
Donnell, a $330,000 termination pay- 
ment to Goodyear Aircraft Co., and a 
$9 million termination payment to 
Temco Aircraft Co. Goodyear and 
Temco tooled up but never produced 
P3H-ls. 

These costs totaling $200 million do 
not include the $50 million plant at 
Romulus, Mich., built for production 
of the J40 by Ford. The plant is now a 
part of Navy’s industrial mobilization 
reserve. 


The House hearing was called at the 
request of Rep. Frank Karsten (D.-Mo.). 
Meanwhile, an investigation of the same 
program by the Senate Preparedness In- 
vestigating Subcommittee, requested by 
Sen. Stuart Symington (D.-Mo.), is con- 
tinuing. 

The perennial problem of the calcu- 
lated risk of the bold approach in air- 
craft procurement, as opposed to the 
cautious approach, which might save 
money but would risk the U.S. air- 
power position, figured in the hearings. 


Will Revise Test Plan 


Now faced with orders from the De- 
fense Department to speed-up aircraft 
production, Admiral Russell said that 
he believed that this could be accom- 





of the J40 engine. 


version (—10) by July, 1951. 


recommendation. 


was placed with Temco Aircraft Corp. 


Corp. 


gets underway. 
June, 1953—Temco contract canceled. 


Key Dates in the F3H-1 and J40 History 


June, 1947—Navy authorized Westinghouse Electric Co. to proceed with the design 


December, 1948—Navy placed a development contract for the J40 on Westing- 
house’s promise of delivery of one version (—8) by September, 1950; and an advanced 


July, 1949—McDonnell Aircraft Co. was awarded a letter of contract for two experi- 
mental F3H-ls, to be designed as short range interceptor fighters and powered with 
the J40-8, after winning a competition in which seven manufacturers participated. 

January, 1951—Navy decided to modify the F3H-1 to a longer-range, general- 
purpose all-weather fighter, increasing the plane weight by almost 10,000 Ibs. 

March, 1951—A production contract for 150 of the new version of the F3H-I1s, 
to be powered with the J40-10, was placed. Shortly this was increased to 528 aircraft, 
and a contract for an additional 100 was placed with the Goodyear Aircraft Co. 

July, 1951—Concerned over deliveries of the J40, McDonnell dispatched a letter 
to the Bureau of Aeronautics suggesting five substitute engines and recommending 
the J47-2 of General Electric Co. for the F3H-1. 


August, 1951—Initial flights of the XF3H-1 showed troubles with the J40, but 
these were not considered “seriously out of line.” 
March, 1952—The Goodyear contract was canceled, and an order for 160 F3H-1s 


April, 1952—McDonnell again expressed concern over the J40 engine to BuAer and 
recommended substitution of the J71 built by Allison Division of General Motors 


June, 1952—Navy turned down the recommendation because of the cost involved. 

November, 1952—Navy reversed itself and decided on the J71 substitution, shortly 
after the flight rating test of the engine. It was decided that airframe changes to su.* 
the F3H-1 to the J71 should start with the 61st plane. 

December, 1952—Testing of the F3H-1 production models powered with the J40 


BuAer took no action on the 





September, 1953—Discouraged with progress, the Navy canceled developmental work 
on the J40-10, and decided to take deliveries on the J40-22, the production version of 
the J40-8, up to the minimum required for the requirements of the 60 F3H-Is, 
including testing and pilot training programs. 

July, 1955—Fourth pilot was killed in flight testing of the F3H-1 and the Navy 
banned flight operations of the plane. Production of J40s was further reduced, still 
leaving 174 under contract, 11 of which have not yet been delivered. 
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plished without a recurrence of the $200 
million Demon project. 

I'he Navy, he said, would recommend 
a compression—but not an abandon 
ment—oft its “FIRM” policy, the Navy's 
counterpart to the Air Force’s “fly be 
fore you buy” policy. He recommended 
two alterations in “FIRM 
totvpes of a model and 
models of developmental aircraft 

“You should have about 
panies go right up through the proto 
tvpe, build, and fly three different 
tvpes,” he said. “Then you can select 
one to put into production.’ 

Calling for more prototypes of each 
model, he explained: “We now make 
one static test article. If the static test 
irticle is loaded up and the wing breaks 
off, we need a second airplane to 
right in there to find out 
load is that it will stand.” 

I'he of the failure of the 
Demon program, as outlined at the 
was this: The J40-22 was ad 
quate for the requirements of the origi 
nal F3H-1] version, designed as 
range interceptor. The Navy directed 
a modification of the plane to a long 
range all-weather fighter 
pation of a higher-thrust version of the 
J40, the J40-24. The modification in 
creased the weight of th« plane from 
77? 29,000 Ibs. The higher 


Mor pro 


given more 


three com 


whe r¢ 


b sic CauUsC 


hearings, 


1 short 


on the ant 


2.000 Ibs. to 
thrust J40 failed to materialize, never 
passing beyond the developmental stage 
and the J40-22 was installed in the 
F3H-1 

Ihere is general concurrence that the 
reason for the failure of the F3H-1 
the inadequacy of the engine to support 
the airframe weight. 

Key points dealt with at the hearings 
wcrc 
e Whether Westinghouse given 
“favored” treatment, both in the delay 
in the cancelation of the J40s and in 
the terminations, which were made “at 
the convenience of the government, 
rather than by default.” 
© Charges of negligence on the part of 
McDonnell in the handling of J40s, 
and other engines, which were govern- 
ment furnished equipment. 
e The role of Rear Adm. Loyd Harri- 
son as Deputy Chief of BuAer from 
September, 1952 to July 1, 
is vice president for procurement of 
McDonnell since Aug. 1, 1955. 


was 


1955, and 


Holifield Protests 
Rep. Chet Holifield (D.-Calif.), chair 


man of the subcommittee, protested 
that on the Westinghouse and other 
contracts to big firms the Navy “always 
finds wavs to give them favorable treat- 
ment.” He said that small business 
firms have their contract canceled by 
“default’”” when they fail to meet de 
livery dates and performance requir¢ 
ments. BuAer witnesses explained the 
delay in cancelation of the J40s was 
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NAVY SPOKESMEN, Raymond Fogler, Assistant Secretary for Materiel, and Rear Adm. 
James S. Russell, Chief of BuAer, explained Navy’s version of Demon “mistake.” 


| I t t tw l [ ther engines at McDonnell, ¢ illed it 


ning condition, demanded 
d that th 

of government 

nd time He pro 

nsidered im re 

McDonnell contract 

McDonnell man 

ot ‘ ul f weve! isted that the com 

Nove } : ken vige 


damage 


rous steps to pr 
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He said that he mad 

of five other aircraft 
ind found had the 


on engin McDon 


ght any financial penalty for 


they 
Care 
faliure in cngine Car» 


duction E 
Harrison’s Testimony 


ind Rear Adm. Harrison testified that he 
J40- lid not recall specifically dealing with 
McDonnell procurement, termina 
r other contracts during his serv 
BuAer, but added that “‘all con 


OVCI $ 300.000 


tember, 
duced to | roduction engin 
developme1 f the er-thrust 
24 version w in 1. The final can- mn 
elation was not made until July, 1955, 
ifter the death « 1 McDonnell test it 
pilot, and pilot would paper 
refuse t fiy the pla if it were not me routinely for revic 
inded by the 1 vhich i : ly asked about the termination on 
wo BuAer 3H-1 in November, 1954, when 
ober. 1954. and ontract was cut back by 248 air- 
protested to he idquarters on neg raft, leaving 280 F3Hs on order, 60 
the part of McDonnell in he hich were the F3H-] 
handling of engines and the entrance Harrison said that he was approached 
of foreign partic] wh by J. S. McDonnell 
effect performance March 
In October, (¢ ipt pl ti requested of the Secretary 
pointed to “grave deficier m the f the , became vice president for 
McDonnell, cal procurement of the company. He said 
iction,’ duties were to deal with the 
fine of $25,000 100 subcontractors, and that he 
In June, ¢ business dealings of any kind 
tested “‘excessi 


came to 


w.”” He was specifi 


iwain, in June 


version. 


president of the 
mpanv, in ind promptly on 
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Navi 
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ordinary 


h qa no 
with BuAer. 
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DEFENSE DEPARTMENT artist’s drawing of a flying saucer such as one that could evolve from the USAF’s Canadian project. 


USAF Confirms Avro Saucer Project 


Washington—The U. S. Air Force 
last week denied that flying saucers 
exist, but said they soon will. 

USAF Secretary Donald A. Quarles 
confirmed that the _ previously-an 
nounced development contract with 
Avro Aircraft Ltd., of Canada (AW 
Aug. 29, p. 13) “could result in a 
disc-shaped aircraft somewhat  simlar 
to the popular concept of a fiving 
sauce! 

[he Avro project was taken over by 
USAF’s Air Research and Develop- 
ment Command after the Canadian 
government had spent $397,000 on the 
design. It was estimated by Canadians 
that about $100 million would be 
needed to build a prototype. 


How Saucer Evolved 


\vro Aircraft’s flying saucer project 
is based on model studies of a true 
disc configuration. Initial investiga 
tions established that flight control 
of the disc could be achieved through 
directional control of the jet exhaust 
issuing from a gap between the upper 
ind lower disc surfaces, inboard of the 
Saucer perimeter. 

his exhaust directed up, down or 
laterally from the perimeter by control 
of the exhaust gap dimensions would 
produce the Coanda_ eftect—bending 
of the jet stream. 

With one fixed gap dimension, the 
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flow would be straight out to produce 
lateral (horizontal) thrust for transi- 
tional flight. With the gap precisely 
altered to another dimensional value, 





Coanda Effect 

If a jet of gas is discharged adjacent 
to a surface, the flow tends to follow the 
wall contour even where the surface 
curves away from the original jet axis. 
This is particularly true, of a flat, two- 
dimensional jet. By properly curving the 
surface away from the jet discharge axis, 
the jet can be induced to turn through 
angles up to 160 degrees. 

One example is the flow through the 
slot of a slotted flap. This jet of air dis- 
charges along the upper surface of the 
movable flap portion, and is deflected 
downward, away from the flow axis of the 
slot. The airflow through the slot sticks 
to the flap and contributes to the high 
lift coefficient obtained. 

An example with a detrimental effect 
is the case of belly-mounted jet engines 
which discharge near the fuselage skin. 
The exhaust tends to follow the fuselage 
contour, and causes flow problems at the 
tail. 

This “sticking” 
generally as the Coanda effect, although 
some sources credit its discovery to Brit- 
ish aerodynamicist H. B. Squire. 


tendency is known 











the exhaust stream bends down or up 
for vertical thrust effect. 

For vertical takeoff, the top portion ot 
the gap would be closed and alteration 
of the gap opening accomplished for 
downward direction of exhaust flow t 
lift the saucer vertically. 

For translational flight, the gap, 
altered for straight-out jet flow and 
closed on a perimeter portion of the 
saucer, applies jet thrust on the op 
posite side of the perimeter. 


Powerplant 


The powerplant for this saucer con 
figuration might be a substantial refine 
ment of an elementary engine scheme 
issociated with an 
vertical) takeoff plane 
AVRO had under consideration before 
it turned to true saucer studies 

(his plane design, of which only a 
wooden mockup was built, was in effect 
resembling a _ delta 
rounded sides It 


+ 


edge-on ilmos 


design which 


! D-shaped disc 
configuration with 
measured approximately 25 ft. in length 
ind 2] ft. across and would have ac 
commodated a prone pilot 

For edge-on takeoff, the 
supported by tricycle gear with a ver 
strut to give the disc bod 


1 
plane Wa 


long nose 
an approximately 70-deg angle of in- 
clination. 

A maximum-size turbojet en 
“pancake” configuration was to be con- 


gine of 
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tained within the D-shaped body. The 
rotor for the engine would have been in 
the form of a disc with blades mounte 
on either side for radial compression of 
the periphery of the rotor dics. 

Ihe inboard end of the rotor di 
was to be supported by conventional 
bearings, whereas the outboard section 
was to be supported by an “air 
which also acted as a cooling film 
between the rotor and the combustion 
chambers positioned on either side of 
it, outboard of the compressor portion 
The turbine wheel was to be located at 
the periphery of the rotor 
disc. 

Exhaust through th 
wheel would be guided rearward by 
turning vanes located in front of open 
ings along the side of the D-shaped 
body. A substantial portion of the ex 
haust gas might be diverted through 
hollow control surfaces it the 
rear for controlability as well as f 
additional thrust. 


bearing 
all 


extreme 


£ases passing 


cle. ons 


Why ‘Quarles’ Announcement 


Secretary Quarles indicated that h 
announcement of the project was mad 
to off-set public concern if a dise-sh 
uircraft should be spotted. He 

“Vertical-rising capable 
transition to superson 
flight will be a new phenomenon 
skies and under certain conditions could 
give the illusion of the socalled flyins 
saucer. The Department of Defen 
will make every effort within bounds of 
security to keep the public informed of 
these developments so the 
ognized for what they ar 

Che Secretary said the Ry 


iped 
said 
aircraft 


horizont 


n ol 


n | , 
Cath De IC 


n yet verti 


cal takeoff fighter soon will make it 
first flight at Edwards AFB, Calif. Th 
is a delta wing aircraft. (AW Aug. 2 
Pp 17 He idded 

“We expect to develop urplane 


that will flv faster, higher 
farther than present designs 
will still obey natural laws 
ned, they will still be manned by nor 
terrestial airmen 

“Other than 
quirements we do not expect 


ind perha 
but the 
ind if mar 
m 


reducing runwa 


vertical 
rising aircraft to have more outstandins 
military than 


tional types.” 


characteristics conven 


The Quarles announcement wa 
geared to USAF release of its investiga 
tion of reported sightings of fiving 
saucers. The study, under wav sincé 


1947, disposed of hundreds of reported 
flving saucers with the conclusion that 


they usually are natural objects—bal 
loons, aircraft or astronomical pheno 
mena 


USAF’s evaluation, the report said 


indicates it is “highly improbable that 


reports of unidentified aerial object 
examined in this study represent ob 
servations of technological develop 


ments outside of the range of present 
day scientific knowledge.” 
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‘irst U.S. Nuclear Powerplant 
May Begin Flight Tests by 1958 


By Henry Lefer ] d range, there need be onh 
f these special landing areas 
Th f t ra VE \ prop il for a tandem plan il 
nt m ht test cal i ! nent has been advanced I he 
5 , put ] lat than 19¢ n powered craft would be a drone 
o t ( expressed by ex ting as a tus Ihe drone-tug 
pert th rth annual conference vould pull the second plane, contain 
\t | t held in g the crew and payload. ‘The manned 
New Y¥ h ! which would have its own powel 
hat th ble justih lant uuld then either cut loose for 
tion for tl t idicated | nding at a conventional airport, ot 
t] cent | t t ial Conva f it were brought onto the remotelh 
B esigned to the first nuclea t runwavs likely to be needed for 
tor aloft f hicidin tests AW r-powered plan it ould then 
Aug. 5, p. 9 t its towline connection and taxi to 
Shielding f the may th gular hangar area for unloading 
problem t th urborne 
ian sented fin ‘on study Detachable Nose 
t it f na Another proposal is I i detachabk 
locomot the tor itself tion housing the crew, with its 
‘ t f taxiing gear and powerplant. After 
t But ih din n the appropriate atomic run 
ri th t ximatel th \ ist i from the 
14+ tt. Sin tl lane ) t na A mt secnhhion and tax. to the 
} } + + t | } 
t t t] t Although the first nuclear-powe 
t ft bly will look a good deal 
vat f t design but with a ¢ itl 
4] , = ' But ose t t the ew as far 
th h 5 ti ictor as p b] the land 
t to | yh f vill have t much larger 
f t t tronge Thi tated by the 
Itant at Nortl \ rt that the ship will land heavw t 
aia : it th ime weight a t took off 
Pile Paradox neue nraticalie an fact 
B 1USC or ti lat I vhat Hicht 
Ohling t ile cle Much work has t lone in d 
{ nate ils that } t high 
! t ( mn { t nu ] 
\ t id ti ior } 
t Oh Advan 
() } mpre } t 
t t t n t tl of high 
t t if nall 
high reliabilit 
{ » lea it ) 
\ t ( ) cd tr tim 
t { t difficult t itrol when 
How ( f t | burned off about 10 of 
th t Ohlinget beheve t will be 
problems on th on he tomarv to pull out the entire r 
heavv concentrat f load ns that t t not the shielding, and put 
the reactor must be | ted t O1 nit after a penod of ypc! 
try +] 1) ite f t | handle th nshielded 
One w f vith this ] n the ground will requir 
b plit th hielding, using part of , trous plect if equipment hi 
if mn th rt d the of the »blem that 
th w, wh \ t uircraft will bring 
tance away ft pow t hielding problem will be con 
| l-bas« ‘ i] ft smaller in guided missik 
vill n | i ‘ th | nmanned aircraft but will still 
id remot r f th in us xist because the powerplant’s radia 
DOI lant. Ohl it t t have an ionizing effect and would 
F ven when t iot operating tely upset the operation of ex 
the ict ting an id] mic equipment and sensitiv 
However, because of the plane’s un itrol 
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TOMORROW'S FIGHTER: Piloted and rocket-powered, the aircraft probably will resemble today’s guided missile, but . . . 


Instability Will Plague Mach 6 Designers 


By Irving Stone 


E] Segundo, Calif.—Stability and con- 
trol problems will plague the aircraft 
designer of the high-altitude planes of 
the near future where military aircraft 
may operate at heights approaching 
100,000 ft. at speeds of between Mach 
2 and Mach 6. 

Ihe configurations of the current 
fighters would not have the stability and 
control to operate at the upper limits of 
these conditions, according to Ervin R 
Heald, Douglas Aircraft’s El Segundo 
Division aerodynamic design special- 
ist. 

New design compromises will be 
required for this high-altitude regime of 
flight. One solution may be the adop 
tion of a cruiciform tail similar to that 
of a guided missile. 

Stability and control problems will 
arise primarily as a result of reduced ait 
density and the corresponding high 
speeds necessary to maintain lift in this 
low-density atmosphere. 

Heald, who contends that flight han 
dling characteristics associated with fu- 
ture flight have been relatively neglected 
in comparison with other problems such 
is aircraft drag and engine performance, 
sees static stability as one of the most 
difhcult problems which will appear in 
the supersonic very-high-altitude era 
ahead. 

Heald outlined stability and control 


16 


problems before the recent Society of 
Automotive Engineers Golden Anni 
versary Meeting in Angeles. His 
paper considered the problems asso- 
ciated with aircraft capable of sustained 
level flight through the medium of 
aerodynamic lift. 


Los 


Reduced Effectiveness 


In an exclusive interview with Avtr- 
ATION Week, Heald pinpointed some 
of the major problems involved. The 
principle static stability difficulty, he 
says, stems from reduced effectiveness 
of the tail surfaces at speeds approach 
ing Mach 2. 
arises from two conditions of high-alti- 
tude, high-speed flight: 

* Adverse effect of supersonic Mach 
number on tail lift. 

e Blanking out, by fuselage and wing, 
of the vertical tail surface as a result of 
the high aircraft angle of attack neces 
sary for flight at extreme altitudes. 

[his indicates, Heald said, that the 
vertical tail surface will have to be 
extended below the fuselage for satis 
factory static stability. This configura 
tion may introduce difficulties in takeoff 
and landing, but one solution during 
these phases may be to have the lower 
vertical tail hinged for movement to 
provide greater ground clearance 

Location of the horizontal tail in the 
high-speed, high-altitude flight condi- 
tion at high angle of attack also will be 


This reduced effectiveness 


critical, Heald said. Improper location 
will involve it in the wing shock wav 
pattern, so that the ability of the hori 
zontal tail to stabilize the aircraft will 
be drastically impaired. Studies have 
indicated that the most _ trouble-fre« 
location for the horizontal tail would 
be on the wing-chord line for high 
Mach number, _high-angle-of-attack 
flight, Heald explained. 

(he combination of the upper and 
vertical tails with the centrally 
located horizontal tail would give the 
aircraft empennage the appearance of 
a missile configuration. 


lower 


Damping Decreases 


Dynamic stability becomes difficult 
to attain at high altitudes because aero 
dynamic damping decreases as the tru 
uirspeed or Mach 
Heald Also, coupling between 
rolling, yawing and pitching motions 
may result in aircraft gyrations 
which are expected to becom« 
severe at extreme altitudes. This cou 
pling is one of the most violent form 
of dynamic instability 
date, according to Heald 

[his means, he said, that for 
flight at high altitudes the designer 
must pay particular attention to the 
werall interrelation of fuselage, wings 
ind tail. Failure to do this will endanger 
stability and control characteristics. 

Heald recommends these approaches 


number increases, 


said. 


severe 
mor;re 


encountered to 


ste idy 
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to improve inherent dynamic stability 
e Stabilizing surfaces should be de 
signed to compensate for the inevitable 
reduction in effectiveness at supersonic 
speeds which will be required for 
high-altitude flight. Generally, this com 
pensation will be in the form of in 
creased tail area or, more effective, b\ 
placement of the tail surfaces further 
from the center of gravity. 

e Unfavorable’ inertia distribution, 
should be avoided wherever possible 
One means of minimizing effects of 
inertia coupling, such as between roll 
and pitch or yaw axes, is the use of 
variable wing incidence. This variable 
feature could be used to allow the fuse 
lage to be aligned with the airstream to 
minimize the coupling effects. 

e Excessive dihedral effect should be 
avoided, because this also can lead to 
dynamic instability. This may 
reduced sweepback and the placement 
of the vertical tail area below 
as above the fuselage to counterbalance 
rolling moments introduced by th 
upper vertical tail. 

One of the principle disadvantages 
of wing sweep has been the excessive 
dihedral effect introduced by this wing 
configuration at high angles of attack 

In the future aircraft, wing, fuselage, 
tail and control surfaces would be 
located so that aerodynamic coupling 
such as pitching moment due to side 
slip or yawing moment due to aileron 
are minimized. 

For adequate longitudinal control 
in a high-altitude, high-speed, high 
angle-of-attack operation, the all-mov 
able horizontal tail will be a “must,” 
Heald contends. Conventional clevator 
alone, he said will not be sufficient for 
the aircraft. 

Conventional ailerons should be ad 
quate, however, for lateral control and 
will be preferrable to spoilers to cover 
the range of subsonic as well as super 
sonic operation 

One of the current troublesome 
problems of high-speed flight—excessive 
lateral contro] sensitivity—is not ex 
pected to become more critical with 
added speed and altitude increments 

Maneuvering at very high altitude 
also. will difficult interception 
problems. 

A plane traveling at extremely high 
altitude and high speed is committed, 
essentially, to move along a straight 
line because of the rarefied air and high 
forward speed, Heald said. 

Maneuvering in a circle under this 
condition of flight becomes difficult be 
cause of the extremely high centrifugal 
force, which cannot be counterbal 
anced by the available wing lift in 
bank. 

Thus, minimum flying distances for 
a 180-deg. turn increases from about 
64 miles at 50,000 ft. to about 74 miles 
at 100,000 ft. 
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Fort Benning, Ga.—The [ 
satished with the 
limiting the size, 
area of activity for Army aviation 
Gen. Maxwell D. Taylor, Chief of 
Staff, told reporters at the first 
meeting of th Assoc 
Army “no 
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closely on disclosure that 
working on devel 
anti-aircraft 


is not 
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that it 
position 
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innot share 


ition meeting 
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other top Arm) TT lal 
e Wilber M. Brucker, Secretary of the 
Army, said 
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nothing ha curred on 
the ¥ 
fundamental 
Land forces 
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Army will pi d th 
by which victory is achieved. 

e Lt. Gen. James M. Gavin, Chief of 
Research and Development, stressed 
that the Army is taking advantage of 


itions introduced by 


ult mate 


milit 
the prin 
th it 
ind 
win- 


ind 

yf militar DOWEC!I 
valitv of deterring war 
terrence should fail—of 


i { 
1 worthwhile peace 


‘Unbelieveable Missile’ 
It was General Gavin who 
ssociation of the U.S. Army with 
] on how this will 


supp i¢ d 


ichieved 
He disclosed that the Army is work 
siles of “‘almost unbelievabl 
both f anti-aircraft 
anti-tank purposes and for all kinds of 


ing on mi 


ssibilities 


} 
and 
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er enemy targets. 


Weapon Arsenal 


[he potentialities of such missiles, 
he said, “Stagger the imagination” if 
they are equipped with nuclear war- 
he ids 

In a preview 
opments for 
1970, Gen Gavin predicted 
¢ An interceptor missile to knock down 
still undeveloped intercontinental 
ballastics missile 
e An improved Redstone tactical mis 
sile with long range to hit targets be 
hind enemy lines. 

e For the battlefield, a bigger version 
of the Corporal, to be called the Set 
geant, that will use a solid propellant 
e Small rockets like the Honest John, 
comparable to long range artillery, but 
quipped with greater power. 

e Smaller and more mobile atomic can- 
non than the present 280 mm. gun. 


military devel 
1960 to 


of other 


the decade of 


the 


Pilots Expendable 


Gen. Gavin also spoke glowingly of 
improvements in the Nike anti-aircraft 
and said future versions will be 
uirplane at 


il ile 
ible to destroy an any 
altitude. He suggested that 
the day of the piloted airplane is num 
bered, indicating that the Army will be 
ible to provide complete defense against 
ts replacements. 


1 
peed OI 


he Army’s research chief predicted 
air mobility. 
lo fight successfully on 


necreases in 
the battle 
field visualized for the future,”’ h« 
Our Army must be mobile only 
n the ground but in the air The 

ority of supplies for the battle area 
delivered by aircraft of the 
convertiplane type, 
ind tactical transport of units into and 
battle 
basic 


said, 
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Demonstrations of equipment, tech 
ind training at this famous In 
School reflect the Army’s com 

te concern with air logistics. From 
the paratrooper school and equipment 
for ti 
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transport planes to the helicopter and 


que 


fanti 


uning soldiers to load and unload 


ght plane units, full emphasis is placed 
n air operations, 

During the meeting there was almost 

mention of the sister services of the 
N 1vV' ind Aur | orce 

Emphasis was on the teamwork neces 
sary in the Army to keep that branch of 
the Defense Department in its tradi 
tional role. 

Gen. Lyman L. Lemnitzer, president 
4 the association now on duty in Japan 
nd Korea, said in a that ‘the 
the Army . is at 
ind depends in large measure on 
ibility to close ranks promptly and 
tively for the good of the Army 
the nation as a whole.” 
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Republic Sales and Profits Double; 


Northrop Turns in Banner Year 


Underscoring American prosperity 
and efforts at preparedness, a number 
of U. S. aircraft manufacturers last week 
were telling their stockholders of in- 
creased sales, more profits and optimistic 
plans for the future. Among them: 
© Republic Aviation Corp. reported net 
earnings for the first three quarters of 
1955 at $12,312,873 (after provision 
for U.S. and foreign taxes) on sales of 
$422,607,390. The earnings, approxi- 
mately double those registered over the 
same period last year, represent $9.20 a 
share on 1,338,194 shares of common 
stock outstanding and compare with 
$6,192,292 net on sales of $225,961,164 
during the equivalent period of 1954. 

At the same time, the company an- 
nounced plans for a $12 million expan- 
sion program, including the construc- 
tion of a new wind tunnel capable of 
running tests at speeds of up to Mach 4. 
© Northrop Aircraft, Inc. reported con- 
solidated sales and other income for the 
fiscal year ending July 31 (the best in its 
history) at $283,462,522, as compared 
with $171,666,343 for the preceding 
fiscal year. Consolidated net income 
for the period amounted to $11,738,764 
after federal taxes ($7.89 per share on 
1,488,628 shares of common stock) as 
compared with $3,829,387 ($2.62 a 
share after a stock split) for Fiscal 1954. 

Northrop President Whitley C. Col- 
lins said in his annual report to stock- 
holders that “sales and earnings for the 
fiscal year . . . were the highest for any 
one year since the inception of the 
company in 1939.” 

e Glenn L. Martin Co. reported its net 
income for the nine months ending 
Sept. 30 at $9,193,909 and sales at 
$194,805,592 as compared with $187,- 
178,497 in sales over the same period 
of 1954. On the books, the 1954 report 
of net income was somewhat higher 
$14,506,087), but Martin officials attrib- 
ute this to the fact that provisions for 
federal income taxes were made in the 
current report but not in last year’s. 
Net income per share for the nine- 
month period was equivalent to $3.58 
on 2,570,416 shares outstanding. 

© Beech Aircraft Corp. announced that 
total sales for the fiscal year ending 
Sept. 30 “were in excess of $76 mil- 
lion.” Mrs. O. A. Beech, company 
president, told stockholders that net 
earnings on 749,289 outstanding shares 
of common stock should amount to 
more than $4.75 per share after taxes. 
The backlog of Beechcraft orders was 
estimated at $63 million. 

Commercial plane sales for the year, 
the company reported, totaled $27,400,- 
000 as compared with $19,600,000 dur- 





ing the 1954 period. Broken down, the 
company reported that unit sales of 
the Beechcraft Super 18 showed a 84% 
gain; the Twin-Bonanza, 21.6%, and 
the Beechcraft Bonanza, 20.5%. 

¢ Cessna Aircraft Corp. estimated sales 
for the year ending Sept. 30 at $50,- 
000,000 with commercial aircraft sales 
jumping some 80% ($21,650,000 from 
$12,135,749) to account for 43% of 
the company’s business. Cessna Presi- 
dent Dwane L. Wallace said net earn- 
ings should exceed $3.75 per share as 
compared with $2.97 for last year. 


Republic’s Expansion Plans 


In his report, Republic President 
Mundy I. Peale said the backlog of un- 
filled orders for F-84F Thunderstreak 
fighter-bombers and RF-84F photo- 
reconnaissance planes plus spare parts 
amounted to about $600 million. 

Of the $12 million set aside for ex- 
pansion, $6 million will be expended by 
the end of the vear. The remainder is 
scheduled to be spent in 1956. 

The largest item on the program is 
the proposed wind tunnel to be housed 
within the recently-purchased building 
and grounds of the Fairchild Engine 
& Airplane Co. engine division adjacent 
to Republic’s main plant at Farming- 
dale, L. I., N. Y. The tunnel will re- 
quire new high-power electric generat- 
ing equipment. 

(The former Fairchild property as a 
whole will be used to expand engineer- 
ing and experimental work. 

In his announcement of the expan- 
sion, Peale said: 





New Volscan System 


Flight tests of a new improved model 
of the Volscan automatic traffic-control 
system are scheduled to begin sometime 
in December at Clinton County Air 
Force Base, Ohio. The new AN/GSN-3, 
an engineering model built by Crosley 
Division of Avco Manufacturing Co., is 
designed to handle 14 aircraft simulta- 
neously, as compared with the six-aircraft 
capability of the original unit developed 
by the USAF Cambridge Research Cen- 
ter (AW Dec. 28, 1953, p. 38). 

The system, operating from data ob- 
tained from a surveillance radar, auto- 
matically determines the earliest possible 
non-conflicting time of arrival at an air- 
port for each aircraft, then computes the 
flight path each plane must fly to bring 
it in at the proper time. During the 
forthcoming tests, attempts will be made 
to improve the rate at which aircraft can 


be scheduled for landing. 














“By expending a sum which is equiva- 
lent to more than 40% of anticipated 
net earnings for 1955 Republic 
intends to maintain and improve its 
prominent position as a designer and 
manufacturer of very advanced jet air- 
craft for the U.S. government.” 

The program will include new ma- 
chinery to work with such metals as 
titanium, magnesium and a number of 
new heat-resisting alloys and high-tem- 
perature structural and functional ap- 
paratus that can duplicate flight condi- 
tions at 50,000 ft. and above. 

Plans also call for facilities for testing 
aircraft engines developing as much as 
25,000 Ib. thrust and for a_ parallel 
noise reduction program. 

Republic, Peale said, will complete 
production of the Thunderstreak at 
about the same time and will continue 
production of the RF-84F Thunder- 
streak “until late spring.” 


Northrop Report 


President Collins attributed North- 
rop’s rise in sales and profits to four 
major causes: 

e Production efforts on fixed-price con- 
tracts during the 1953-54 year were not 
reflected in sales and earnings until the 
final quarter of the year. 

e Aircraft deliveries during the year 
just past were made continuously and 
in substantial volume. 

e Increased efficiency earned the com- 
pany incentive profits as well as regular 
contract profits. 

® Lower federal income-tax rates. 

The Scorpion F-89 interceptor ac- 
counted for the major portion of North- 
rop’s sales and earnings during the fiscal 
vear 

Other contributing activities included 
the development of guided missiles; pro- 
duction of target planes, optical, me- 
chanical and electronic components, and 
design work on advanced aircraft. 

Northrop’s consolidated sales back- 
log as of July 31 was approximately 
$281,000,000—consisting principally of 
Scorpion F-89s, guided missiles and tar- 
get drones—as compared with a $512,- 
000,000 backlog on July 31, 1954. 

Collins said present plans call for 
continued deliveries of Scorpions at the 
same rate as in 1955, possibly until 
production requirements for the F-89 
are completed in August, 1956. He 
added, however, that “sales and earn- 
ings on these deliveries will be-less than 
those for 1955 because the sales and 
price and profit have been reduced.” 

The annual report said that Northrop 
also is considering the issuance of $10 
million in convertible subordinated de- 
bentures. Proceeds form the sale, Col- 
lins said, would be used to augment 
working capital and to strengthen the 
company’s competitive position and 
capabilities in both research and manu- 
facture. 
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; Qe GOVERNMENT PRODUCTS DIVISION 


Just as early Americans depended on the sturdy heart and the 


& 


steady hands of pioneers like Daniel ne to lead them safel) 


present day 


to new frontiers, so today do Americans depend on { 
pioneers in science and industry 

trontiers of security, through progr 

At Rheem we are proud to play a part 

proud, too, of the record of de pendability \ nave established 


in research, engineering and production. Low per-unit cost 

and on-time completion schedules are routine at Rheem 
Rheem's integrated Government Products facilities are presently 
in quality development and production on air frames, missile 
and jet-engine components, airborne ordnance, electronics 


and ordnance materiel 


YOU CAN RELY ON RHEEM 


Rheem Manufacturing Company « GOVERNMENT PRODUCTS DIVISION 
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Here are six important steps. Burroughs is per- 
forming all of them. They are vital in making 


our national defenses stronger. 


These steps are the complete cycle of defense 
work. With the extensive and complete facilities 
at our command, and by working in close co- 
operation with the Armed Forces, Burroughs is 
making many important defense contributions. 
These are in the fields of instrumentation, 
control systems, communications, magnetic and “ e: 
electronic components and electronic computers. Sa 
Address inquiries to Burroughs Corporation, 4, PRODUCTION 
Detroit 32, Michigan. 
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Burroughs 


BURROUGHS INTEGRATED DEFENSE FACILITIES INCLUDE: 


Burroughs Burroughs Corporation plants in Detroit and Plymouth, Michigan 
Burroughs Electronic Instruments Division, Philadelphia, Pa. 
Haydu Brothers of New Jersey, Plainfield, New Jersey 
Control Instrument Company, Brooklyn, New York 

Burroughs Research Center, Paoli, Pa. 
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Electronics Output Will Double 


The electronics industry will morc 
than double in the next decade from an 
annual dollar-volume of $9.5 billion to 
$20 billion, Don G. Mitchell, chairman 
and president of Sylvania Electric Prod 
ucts, told the Joint Congressional Eco- 
nomic Committee studying the effects 
of automation and technological ad- 
vances. 

Since 1940, the industry has mush 
roomed from an employe force of 
000 and a $500 milhon annual volum« 
of business to employment of 700,000 
and the $9.5 billion business volum« 

Mitchell, and other industry spokes 
men, were apprehensive over a future 
labor shortage, while labor representa 
tives called for a series of new employ: 
benefits to cushion the effects of dislo- 
cations and unemployment 
from automation of industry. 

“IT not only do not even remotcly fear 
that mechanization, or automation, will 
cause unemployment, but I am con 
cerned about the strong probability of a 
labor shortage in the vears ahead unless 
the rate of mechanization is increased,” 
Mitchell declared. Pointing out that 
industrial employment increased from 
44 million to 50 million between 1947 
to 1954, he observed that “if produc 
tion techniques had not progressed, 58 
million persons would have been i 
quired to produce the goods and services 
actually demanded in 195 ag 

Robert C. Tait, president of Strom- 
berg-Carlson Co. and Senior Vice Presi 
dent of General Dynamics Corp., said 
he believed automation “‘mav be a 
lifesaver at this particular time in our 
history when we are facing a more rapid 
relative increase in total population over 


resulting 


the next dec ide 


than in the work force, 
because the big increase in population 
during the next decade is taking place 
in the young 
so much in the 
In the aircraft 
the installation of 
machinery in 


res and not 


g 
work force ages.’ 
industry, ‘Tait said 
expensive automation 
production — probably 
because of high 
aircraft parts. Even 
though only 100 aircraft might-be pro 
duced, he sug this might repre 
sent a $500 million volume of business 
Walter P. Reuther, president of th« 
Congress of Industrial Organizations 
estimated that automation would reduce 
the work weck over the next decade to 
3 lait est 


mated it would be cut to approximately 


ind over-65 a 


would be economical 


unit cost of som¢ 


2C sted, 


35 hours pI ibably 32 
>> hours 

Reuther called for ernment—and 
industn sponsored retraining program 
allowances for workers 
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n the 65-veat ie for 
social security ‘bench, increased wages 


nd reduced prices to build-up purchas 
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hines, reduct n 


ing power and guarante innual wag 
plans for workers 

lo curb “irr 
ther said 
quired “to pai 
if policies which 


sponsibl iction,”” Reu 
should be r¢ 
of the social costs 
result in unemploy 
ment. Consideration should be given 
s to whether the costs of helping work 
ers adjust to the changes produced b 
yuld be borne by society 
1 whok x whether som mecal 
ght for « vers to b 
a share of the burden.” 
He maintained that “‘it just as rea 
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Fairchild’s Midget Sub 


shown on shakedown cruise 


Midget submarine, 


crew aboard, 


This sub is intended to test harbor defenses but could 


submarines for use in close-in attacks on 


was designed and built by Fairchild Engine Division for the t 


harbor 


in Long Island Sound with a company 


S. Navy. 
also be the forerunner of midget 


installations, shipping and underwater 


obstacles. Control system of sub resembles that of an airplane's with control from a single 


point using a single column and wheel. 
ment is a commander and four crewmen. 


Hammen, assistant chief engineer, were responsible for design 


craft; William Rand, 
the shakedown cruise. 


project engincer 
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America’s most complete line © 
of arc-welding equipment 


and electrodes. 


AC WELDERS 
Sizes up to 625 amps. 
All connectable to 
220 or 440 volts — 
550 volts on request. 


POSITIONERS 
Capacities from 500 
to 100,000 ibs. — 
remote-control and 
hand-operated models. 


AC/DC WELDER 
The first machine to 
give you either AC or 

DC current at the 
flip of a switch. 


DC RECTIFIER 
WELDER 


400, and 500 amps. 


UP-1000 Welding Positioner 


A light touch of the hand.is all it takes to 
position weldments up to 1000 pounds posi 
tively and quickly with the P&H UP-1000. 
The weldor simply clamps the work piece to 
the table and adjusts spring tension with the 
; crank. An exclusive feature then keeps the 
unit in static balance, regardiess of whether 
the piece is rotated through a full 360° or 
moved horizontally or vertically 
With a light push, ‘the weldor guides the 
piece to the precise angie. he wants as the 
work progresses -for .economicai downhand 
welding all the way through. 


The P&H UP-1000 occupies a floor space 
of just 22” x 26” and weighs only 200 pounds. 





only $399 





' 


| Four sizes — 200, 300, | 


ELECTRODES 
For mild steel, cast 
iron, “hard-to-weid’’ 
steels, stainless 
Steels, hard surfacing. 


@&H welding equipment is manufactured and sold in Canada by REGENT EQUIPMEN 
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WP-1 Welding Positioner 


Here’s P&H quality in a low-priced, work 
hungry positioner that handies weldments up 
to 500 pounds. Ideal for floor or bench 
mounting. Gives you full 360° table rotation 
Advanced design permits the 24” diameter 
table to tet 135° from horizontal without 
weldment striking the positioner — makes 
it a cinch to reach ordinarily troublesome 
places. Tilting crank has spring-lock index 
ing — you set it and it stays. 

Electronicatiy-controtied, motor-driven turn 
table also available — to provide stepped 
up production. 

Manual unit easily portable — weighs only 
100 pounds. Stands 15%” high with table in 
horizontal position. Optional equipment in 
cludes pedestal for floor mounting at slight 
additional charge. : 


P&H Announces the UP-IOOO and WP-!I 


Two new P&H Welding Positioners so reasonably priced 
that no plant can afford to be without them 


Now, with these two new P&H units, economical down- 
hand welding is within the range of every small plant or 
department. And for the first time, low-cost, positioned 
work is practical, even on the smallest weldments. 


With these two units, you consistently turn out 
better, faster, lower-cost work because you weld 
straight through in the downhand position. You end 
wasted motion, constant repositioning of the piece. 


You use larger, hotter electrodes to deposit metal up 


to twice as fast. And you make stronger, better-looking 
welds, too — welds that help add sales appeal to 
your product. 


Whatever you weld, you’re ahead with one or both 
of these low-priced P&H cost-cutters. Put them to work 
for you and watch productivity increase, costs drop. 
Order now from your nearby P&H distributor or write 
P&H Welding Division, Harnischfeger Corporation, 
1695 W. National Avenue, Milwaukee 46, Wisconsin. 
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HARNISCHFEGER 


T MANUFACTURING COMPANY LTC 


, 455 King Street West 





the cost of retraining, including the 
payment of wages during the retraining 
period, as it is that he should pay the 
cost of building the new plant or in- 
stalling the new equipment. When a 
plant is moved to a new locality . . . the 
employer has a responsibility, not merely 
to retrain workers who wish to move 
with the plant, but also to bear at least 
part of their cost of moving and new 
housing. There are just as much costs 
arising out of the employer's business 
decision, as the business costs he now 
takes for granted.” 


Four Airlines Receive 
Rapid Tax Write-Offs 


Four airlines have been awarded rapid 
tax amortization benefits for 80% of 
their new plane purchases by the Office 
of Defense Mobilization. 

The airlines and the amount certified 
for tax benefits are: National Airlines, 
$2.4 million; Northwest Airlines, $4.7 
million; American Airlines, $7.9 million, 
and Braniff Airways, $19.3 million. 

Other aviation firms awarded certifi- 
cates for rapid write-off tax benefits for 
the period from Sept. 22 through Oct. 5 
were: 


Curtiss-Wright Corp., Wright Aeronautical 
Div., Wood-Ridge, N. J., military aircraft 
engines, $324,513 certified with 65% allowed 

General Precision Laboratory, Inc., Pleas 
antville, N. Y., research and development of 
electronic products, $22,111 certified with 
70% allowed. 

Farrand Optical Company, Inc., New York 
N. Y., military scientific instruments, $37,461 
certified with 65% allowed. 

Globe Industries, Inc., Dayton, Ohio, elec- 
tric motors for military aircraft, $150,000 
certified with 45% allowed 

Motorola, Inc., Phoenix, Ariz., research 
and development of electronic products 
$42,998 certified with 6% allowed 

The Ryan Aeronautical Co., San Diego 
Calif., aircraft components, $60,528 certified 
with 65% allowed 

American Machine & Foundry Co., Elec- 
tronics Div., Boston, Mass., military el 
tronic equipment, $13,792 certified with 65 
allowed 

Premier Instrument Corp., New Yor! 
N. Y., electronic components, $19,600 cert 
fied with 70% allowed. 

Bogart Manufacturing Corp., Ltrooklyn 
N. Y., electronic components, $14,384 certi 
fled with 70% allowed. 

Ronson Corporation, Newark, N. J.. air 
craft components, $60,883 certified with 65 
a.lowed 

Stiger Precision Products, Inc., Cicero, Il! 
military aircraft parts, $23,433 certified wit! 
70% allowed 

Western Electric Co., Ine., Greensboro 
N. C., military aircraft parts, $34,190 certi 
fied with 65% allowed 

Sundstrand Machine Tool Co., Rockford 
Ill., military aircraft components $281,00' 
certified with 45% allowed. 

United Aircraft Corp., Hamilton Standard 
Div., Windsor Locks, Conn., military aircraft 
components, $197,123 certified with 65% al 
lowed. 

MeDonnell Aircraft Corp., St. Louis, Mo 
bomb shelter, $98,000 certified with 100% a 
lowed. 

Bendix Aviation Corp., Mishawaka, Ind 
ordnance, $7,961 certified with 65% allowed 

Hydra-Electric, Burbank, Calif., military 
aircraft parts, $46,474 certified with 45% al- 
lowed 

Fairchild Engine and Airplane Corp., 
Guided Missiles Div., Wyandanch, N. Y., mil 
itary aircraft, $5,017 certified with 65% al 
lowed. 
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STANDARD RECORDING & PLAYBACK HEADS 
Precision multi-track heads, shielded for negli- 
gible cross talk. Precision gap alignment for 
uniform time and phase reproduction among the 
various tracks. Encapsulated in thermosetting 
resin. Complete range available from 2 tracks on 
14” tape, to 42 tracks on 2” tape—for use in data 
processing equipment, analog and digital work, 
telemetering, and automatic control. 
WRITE FOR BULLETIN 55-B 

cone SEAR EERSTE Bae aE SH 
RECORDERS— PORTABLE & LABORATORY 
Portable recorders, flight-proved to withstand 
extreme conditions, furnished as self-contained 
units or subdivided for space / weight distribution. 
Laboratory recorders are available with complete 
reproducing systems as an integral unit. Both 
have a full range of speeds for direct recording or 
recording by FM, PWM, or digital pulse—with 
full wow and flutter compensation. 
WRITE FOR BULLETINS 54-D AND 54-E 

RNR SP Re ais hee 
REPRODUCERS 
These unitized assemblies reproduce data from 
all Davies recorders with unparalleled accuracy. 
They include a tape transport mechanism, a 
speed control servo, and playback amplifiers with 
power supply, for direct recorded, PWM, or 
digital signals; and a high stability discriminator, 
in addition, for FM carrier systems. Units are 
available individually or as a complete system. 
WRITE FOR BULLETIN 54-D 

eee ea ER ee 
AUTOMATIC WAVE ANALYZER 
This heterodyne type analyzer provides a com- 
plete fourier analysis (amplitude vs. frequency) 
of up to 14 inputs—all automatically. It is 
adaptable to any source supplying a repetitive 
signal in the range of 3 to 2000 cps to analyze 
signals from vibration, transients, noise, shock, 
power lines, etc. 
WRITE FOR BULLETIN 54-C 


~L)a /, if €. S LABORATORIES, INC. 


4705 Queensbury Road « Riverdale, Maryland 
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ELECTRA THREE-VIEW shows long tubular fuselage, 


large clearance between propeller tips 


and fuselage, low off-ground height. 


Electra Design Finalized, Sent to Shops 


By David A. Anderton 


Finalized drawings of the Lockheed 
Electra have been released to tooling, 
production shop and _ subcontractors, 
signalling the start of intense effort to 
meet the programmed first-flight date 
of Nov. 1, 1957. 

Approximately one year later (in late 
1958), Lockheed expects to start de- 
liveries of the new turboprop transport 
to American Airlines and Eastern Air 
Lines, who bought a total of 75 
I lectras. 

The _ finished 
differences in 


shows 
from 


conhguration 


minor appearance 


the original design that won the design 
competition touched off by C. R. 
Smith, American Airlines _ president. 
Biggest change—a 1,300-sq. ft. wing, up 
100 sq. ft. from the earlier layout— 
was forced by a study of Eastern’s 
routes. Eighteen of the airline’s 88 
fields would have been barred to the 
original Electra because of runway 
length limitations; with the increased 
wing area, the plane can make the entire 
EAL system. 


Electra Economies 


and block speeds are down 


Cruise 
about 2 or 3% as a result of the 


change, but payload-range performance, 
is well as takeoff, climb out and landing 
have been improved markedly. 

Lockheed’s persuasive sales arguments 
concentrate on an economical airplane 
with operational flexibility for short or 
medium-range use. The four Allison 
501 turboprops will take 20,600-lb. 
payload a distance of 2,500. statute 
miles. ‘The airplane will be fast on 
turnaround and easy to maintain. Its 
structure will be designed around fail- 
safe principles. 

Passengers will ride in quiet, pres- 
surized cabins. The custom version will 
carry 66 (85 seats plus six available in 
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ALLISON 501 NACELLE: (1) gear box; (2) air intake; (3) oil tank; (4) compressor; (5) fire seal; (6) turbine; (7) tailpipe; (8) oil cooler; 


(9) firewall; (10) front spar. 
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ELECTRA SERVICING: (1) electrical ground power unit; (2) cargo cart; (3) water replenishing; (4) toilet servicing; (5) fuel truck; (6) 


tractor; (7) galley servicing. 


the lounge will be installed on the high 
density version). Seats will be wider 
than those commonly available today, 
a Lockheed concession to the sedentary 
businessman who makes up such a larg¢ 
segment of airline revenue. Even in the 
coach setup, says the company, the 
center seat in the group of three will 
be the same width as those currenth 
standard in the Convair. 


Interior Layout 


Cabin section of the cylindrical fus« 
lage is a constant 128-in. inside diameter 
from the first row of seats to the next 
to-the last row. 
door is forward, with carry-on luggag: 
storage adjacent and lavatories opposite 
A rear door allows servicing of the 
galley (it may possibly become a second 
passenger entrance if there is enough 
customer demand). 

Forward of the entrance are 14 seats 
in the custom version, 17 in the coach 
The main cabin contains the remainder 
of the seats and a gallev; the rear section 
is a lounge seating six. 

Conversion from custom to coach is 
simply a matter of replacing chairs; the 
seat pitch of 38 inches remains con 
stant for both plans. Custom seats are 
20 in. wide between armrests, have an 


Che passenger-loading 
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Cll loweres 
vard 

Cabin p1 
sca level up to ar le altitude 
15,000 ft.; 


S.U0U ft 


Prope llet 
thre tect to 


kin: soundproofing 


drumming 
furth 
engine nd 

hould be 


the turbing ave extracted power 


turn the props and compressors, ther 


is little energy left to make noisé 


Flight Deck 


Cockpit layout follows the 
tablished by the Societv of Autom: 
committee. Normal 
flight engincer 


sight] behind the 


I-ngineers 
three, with the 
between ind 


nd o-pilot [here is a seat fo 


' : 
iititucd 


server or check pilot behind the pilot. 
light kits can be stowed outboard of 


+} torag¢ for thei 


ic crew seats, and 
vats, hats and luggage i 
Ihere is full cabin headroom over th« 
Isl¢ on the flight deck 


Autopilot and weather-avoidance ra- 


ilso pro\ ided 


lar are to be standard on the Electra. 
Chermal de-icing of all leading edges 
md = the ir Scoops it ar igned to 


ndlh NACA NESA 


windshields are standard 


heavv’’, ice. 


Control grouping on the pedestal is 


lanned for efhciency to avoid possible 














FAIL-SAFE STRUCTURE for wing tension 


side. 





Salute to the Paris 


Early in June 1955 the twin-jet, four-place execu- 
tive airplane Paris, built by Morane-Saulnier of 
France with the type designation MS 760, started 
a demonstration tour of the United States and 
Canada under the sponsorship of the Beech Air- 
craft Corporation. 

In ninety days it carried a total of 1820 people, not 
including the pilots. It made 724 demonstration 
flights from a total of 38 different airports. 


It never required a revision of schedule or cancella- 
tion of a flight, in spite of an itinerary that was 
planned sixty days in advance. 

Its record of maintenance shows that less than 0.85 
man-hours of maintenance time was required per 
hour of flight time for this 410 miles-per-hour 
airplane. 

It never required a battery cart for starting the 
two jet engines, or even an overnight battery 
charge. 


eecheraft 


Beech Aircraft Corporation 
Wichita, Kansas, U.S.A. 
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The reaction of skilled jet pilots to both its flight 
and landing characteristics has been uniformly one 
of enthusiasm and pleasure. One top-level jet expert 
expressed it briefly, “Goshalmighty, what a Doll!” 
BEECHCRAFT salutes the Morane-Saulnier designers 
and constructors for an outstanding achievement 
and a milestone in aeronautical progress — the 
MS 760 “PARIS”. 


This is the route of the 
“Paris” on Beechcraft’s 
ninety-day nation-wicle 
demonstration tour. 


BEECHCRAFTS ARE THE AIR FLEET OF AMERICAN BUSINESS 














DIMENSIONS AND AREAS 


Wing Area 

Wing Span 

Fuselage Length 
Fuselage Inside Diameter 
Height Over Tail 


STRUCTURAL DATA 


Landing Structural Design Gross We 
Limit Maneuver Load Factors 
Maximum Limit Gust Load Criteria 
Design Limit Diving Speed 


Design Limit Level Flight Speed 


WEIGHTS 

Weight Empty 

Operating Equipment (Total 
Crew and Crew Baggage 
Passenger & Service Equip. 
Unusable Fuel and Oil 
Usable Oil 

Operating Weight 

Payload (Weight Limit) 
Passengers (91) 
Baggage 
Cargo 

Fuel Reserve 

Trip Fuel 

Design Gross Takeoff Weight 

Design Landing Weight 





New Electra 


Takeoff Structural Design Gross Weight 


Maximum Gross Weight with 45 Minutes Fuel 


Specs 


1.300 sq. ft. 
99 ft. 

104 ft. 2 in. 
128 inches 
32 ft. 3 in. 


110,000 Ibs. 

93.370 lbs. 

80.555 Ibs. 

Positive 2.50: 
1.00 

50 f.p.s. up to 324 kts. 
EAS (600 km hr 

105 kts EAS below 8.000 
ft. 

324 kts EAS below 12.000 
ft. and Mach. .615 
above 12,000 ft. 


‘ight 


Negative 


51.000 Ibs. 


2.817 Ibs. 


56.817 Ibs. 

20.600 Ibs. 
15.015 Ibs. 
3,640 Ibs. 
1.945 lbs. 

7.080 Ibs. 

28.280 Ibs. 

110.000 Ibs. 

93.370 Ibs. 








confusion. For example, flap and land 
ing gear controls, even though shaped 
differently, also are separated as far as 
they can be in the layout of the pedestal 
Ihe floor behind the pedestal is used 
to step on, not to house additional con 
trols. 

Ihe landing gear is designed to free 
fall and+lock over a wide range of flight 
ittitudes. Retraction, which can not 
be done on the ground unless hydrauli 
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which 


ind reduces the 


1 sheet metal grid 


increases the ifCa SS 


vherever the skin is 
Phi wccomplishes 
minimizes the chance of fatigue cracks 
local stresses, and it 

serves as crack stoppers if the 
tuselage should be punctured 

Unique the 
door in the pressurized fuselage 
Lockheed 
in integral door 

the 
such 
Lock 


pres 


grid two things: it 

by reducing the 

1 series of 
problems of passenger 
led to 

1 umigue solution wanted 

get the appeal ot 
opened 


entrance; but it is 


ind OVCI 


dificult to seal 


that outward 
1 layout in a pressurized fuselage 

heed’s solution was to provide a 
ure-tight door inside the main entranc« 
he be 


two 


door 1s located 


bulkheads 


Pp issCchngel 


coo! 


pressure 

structural on 
of the main 
and takes all the 
‘he outside door takes only 
inertia loads 
frames laid out 
large fillets: these. and the generally low 
evel 


Mf “‘fail-safe”’ principles in fusclage. 


tween 
either 
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rance pressurization 


the 


loads 
| aerodynamic and 


Window ire with 


of operating stresses, round out lift 


In the wing, the box beam is of ma 
hined and extruded shapes 


integrally 


Upper and 
lowe! 
mt and 
vith external 
ribs support the structure 
| it of the 
separated by a lap joint into panels of 
chord. If a crac 
in one panel, and propagates cx 
icross it to the joint—which serves as 
1 crack-stoppet strength 
enough left in beam to assume load. 


surfaces ar¢ stiffened: 


rear spars are machined webs 


riveted stringers. ‘l'russ 


h skin surfacc DOX DeamM 1S 


ibout 20 K Originates 
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Powerplants 


The 
mine rcial 


Allison 501 turboprops are the 
versions of the 156 
the Lockheed C-130 

Llectra gets into 


now 
By 


SCTV ICC 


ing into 


time th 





powcr is applied, takes ten seconds 
Landing gear is stressed to be used 
flight for speed brakes. 

Propellers are four-bladed, reversibk 
pitch with automatic feathering f 
takeoff. Power failure of the 
triggers a pitch increase in the prop 
without this, ther 
is enough vertical tail—and power t 
move it—to handle the 
conditions of full prop drag on on 
engine and power on the others. 

All flight controls are powered; 
plete dual system is used. 


cngine 


mechanism; even 


unsymmetrical 


com 


Structure 


At the root of the Electra detail d« 
sign is the principle of “fail-safe 
structural design, fostered and encour 
aged in a personal crusade by a fev 
men in industry. Most of the credit fo: 











leading the crusade goes to Richard \ 
Rhode, of NACA’s executive staff 


Basically, “‘fail-safe’’ structure mean: 


AVIATION WEEK, October 31, 1955 


TRICYCLE GEAR is conventional, simple, 


wheel is into inboard nacelles. 


rugged 


Actuation is hydraulic; retraction of main 
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FLIGHT DECK LAYOUT: (1) pilot position; 
(2) co-pilot; (3) flight engineer; (4) observer; 
(5) control pedestal; (6) electrical equip- 
ment; (7) radio and avionics; (8) flight kit 
storage. 


Allison expects to show about a_half- 
million hours of flight time on the 
56, an invaluable preliminary to com- 
mercial operations. 

With 3,750 hp. available per engine 
at present, Allison and Lockheed are 
looking to advanced engine develop- 
ments to keep the Electra fresh. Struc- 
turally, the plane can take up to 4,500 
hp. per nacelle. Aerodynamically, the 
layout will operate efficiently with en 
gines up to about 5,500 hp. 

Each 501 turboprop is housed in a 
nacelle which has been laid out by the 
area rule (AW Sept. 12, p. 12) to mini- 
mize interference drag rise. A power 
egg completes the nacelle forward of 
the firewall (it can be pulled off by 
making the usual disconnects of fittings 
and removing four mount bolts). Air 
inlet is over the spinner to avoid foreign 
object damage during ground running 
takeoff or landing. 

Hinged panels forward of the fire 
wall open upward for engine access 
during line maintenance. Panels can be 
removed at hinges if necessary. 

Final selection of the propeller has 
yet to be made; the choice is between 
a Curtiss-Wright turboelectric and an 
Aeroproducts unit. 

The exhaust of the 501 is dumped 
just downstream of the trailing edge, 
a change from the earlier layouts which 
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exhausted a few inches upstream, in 
order to avoid blasting the hot air on 
the flaps. 

Fuel load of 5,250 gallons is carried 
in four integral cells, fueled from a 
single-point center at the lower aft end 
of number three nacelle. Standard over- 
wing refueling facilities are provided for 
airport use where the single-point sys- 
tem is not available. 


Maintenance 


Most of the airplane services — air 
conditioning, electrical, pneumatic and 
hydraulic systems—are “centralized” in 
bays under the floor. All equipment in 
these compartments is reached through 
inward-opening doors. The inside of 
the bay is lighted and painted white for 
high reflectivity. Airline experience has 





been the guide for design of these 
maintenance centers. 

Lockheed says that servicing of the 
Electra will take 12 minutes at enroute 
stops; complete turnarounds will take 
20 minutes. Spacing of the servicing 
points accounts for these short times. 


Performance 


Finalized performance figures for the 
Electra, based on the new wing of 
1,300 sq. ft. area, haven't completels 
shaken down. Brochure figures dated 
Oct. 1 were superseded by the wing 
area change which was made just a few 
hours before the start of the recent 
International Air Transport Association 
meeting in New York (AW Oct. 24, 
p. 108). 

Lockheed gives the cruising speed of 
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COCKPIT LAYOUT: (1) control pedestal; (2) control column; (3) autopilot; (4) engine 
instruments; (5) fire extinguishing; (6) ground steering; (7) weather radar scopes; (8) condi- 


tion levers; (9) fuel control panel. 
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PEDESTAL DETAIL: (1) power controls; (2) landing gear; (3) flight idle gate release; (4) 


flap controls; (5) radio controls. 
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FOR SPATIAL REFERENCE 


Gyros 


BY 28 


-_— 


eenleaf —_~ 


1. GYRO MOTOR DATA 3, PICK OFF DATA 
*a. 115 VAC 400 CPS 1 and 3 Phase *a. Type—Potentiometer 


b. Angular Momemtum .6 In. Lbs./Sec. at *b. Linearity—0.3% 
24,000 R.P.M. * ;' 
c. Resolution—.25 


c. Warm-up Time 1 Minute at 78° F. *d. Resistance—5000 ohms 
d. Temperature—From -65 °F. to +180°F. e. Excitation—5 Volts D.C. 


2. GYRO OPERATIONAL DATA f. Dead Space—2° Maximum 


*a. Accuracy—Roll Position indicated to a 4. CAGING MECHANISM 


Minimum of +3° over Full Range of 360°. 
*a. Electrical Uncaging 28 Volts D.C. 


b. Drift Rate—1.0° per Minute Maximum. 
*b. Mechanical Caging 


c. Gyro Freedom—iInner Gimble +70”. : : 
Ovter Gimble 360°. nt => matinee 

The Greenleaf Line of Gyros and associated devices is 

being steadily expanded. It now includes a wide selection 

of Free and Rate Gyros, and the HIG-3 and HIG-4 Gyros. 


ENGINEERING - DEVELOPMENT - PRODUCTION 


Write, wire or phone for further information. 


eenleaf MANUFACTURING COMPANY 


7814 Maplewood Industrial Court ° Saint Lovis 17, Missouri 


Producers of the HIG-3 and HIG-4 Gyros, Rate and Free Gyros, 
Differential Pressure Mach Meters, Air Speed Indicators, 
Computers, Switches and many other precision-built components. 





At Greenleaf Plant No. 2 facilities are available for precision castings 











“Bogey 
at 6,000 


Sure, six thousand miles is beyond the 
range of today’s radar equipment. But ra- 
dar has been so highly developed since the 
end of World War II that who's to say how 
long it'll be until we're thinking in terms of 


thousands of miles . . . or more? 


We're proud of the part we play in produc- 
ing the world’s most sensitive radar sets. 
Granted, it’s a small part—many small parts 
—but our team of precision engineers, tool- 
makers and machinists makes certain that 
If We Ship It... It’s Right! We work with 
practically every major builder of radar 
equipment—supplying the mounts on 
which the scanners turn, twist and probe. 
We're confident, too, that in the future, 
we'll continue to furnish component parts 
that will enable us to spot bogeys ‘way out 
there—yes, even 6,000 miles away! For a 
book on our company—its facilities, its 
people and accomplishments—just write 
to: The Steel Products Engineering Com- 
pany, Springfield, Ohio, and ask for our 


new Plant Brochure. 
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the Electra as 410 mph. and says the 
plane can take a full payload and fuel 


for a 1,850-mi. flight against a 50-mph. 


headwind off an airport runway only 
4,850 ft. long. 
With the old wing, the Electra 


could climb to 25,000 ft. in 244 min. 
the 1,300-sq. ft. surface should reduce 
that time by a noticeable margin 

Lockheed is aiming at a production 
rate of 11 Electras per month when 
the line begins rolling in the Burbank 
plant. Right now, the first space lay 
outs of the factory are being made, and 
tooling is scheduled to start before the 
end of the year. First parts for the new 
plane are scheduled for early spring. 

Meanwhile, Lockheed has worked 
out a unique subcontract scheme with 
four aircraft firms to detail and build 
Electra components. Instead of being 
handed drawings complete to the last 
rivet and being forced to produce com 
ponents to an unfamiliar design, Lock 
heed subcontractors will get master lay 
outs. From these, they will detail thei: 
own operational practice into the final 
fabrication of the units. 

Menasco Manufacturing Co. will 
turn out landing gears; Northrop Air 
craft, Inc., will produce the tail; Rohr 
Aircraft Corp. will fabricate the com 
plete powerplant package; Temco Air 
craft Corp. will produce wing flaps and 
ailerons. 

Thus far, Lockheed reports the Ele 
tra project is progressing “‘on schedule.” 
The firm looks to continued production 
of the new transport through a life a 
long or longer than that of the Constel 
lation series, which is now in its second 
decade. 





AVIOLANDA AT-21 is the Netherlands’ first pilotless aircraft and was designed for 


multipurpose role as a target, radar trainer and avionic liaison craft. 


ry . 
lransparent Coating 
r ta] . 
ae 2) 7 

lo Prevent Fogging 

Sierracote, 
tive transparent coating, 1s designed to 
prevent fogging on the inner surface of 
aircraft windows made of glass and pols 
ester plastics such as Sierracin 611. At 
the same time, it reflects up to 75% of 
solar infrared rays 

Presently being evaluated on several 
military aircraft, including the Convair 
F-102A and the Douglas RB-66, the 
electrically heated Sierracote 
said to be much lighter than the sys 
tems that are used in hot an 
installations 

Sierracin Corp., which manufactures 
the product, says this is the first time 
heatable coatings for aircraft wind 
shields and canopies have been adapted 


to compound 


i new electrically conduc- 


system 1S 


currenth 


urved ircas Or various 
plastics 


Visible light transmission of polvestet 


sheets coat d with Sierracote 1S ibout 
60-70%. 

This figure compares with 90 for 
uncoated polyester 

Ihe material does not work satisfac 
torily with acrylic plastics at present, 
says Sierracin, because of inadequate ad 
hesion 

Power requirements for installations 
now being evaluated range from 0.5 to 
2 watts/sq. in., with resistances ranging 
from fi t » 20 ohms 

Limited production of Sierracot 
D1 sent] under wa ind th ating 
material wailabk sizes up to 
30x48 in. from Sicrracin Corp 112] 
Isabel St., Bi ik, Calif 


i 


Fuselage front and 


rear sections, wings and tail are of plastic construction, with foam plastic filling the aero 


dynamic surfaces. 


fuselage and developing a maximum of 190 Ib. thrust. 
catapult or from a runway with a trolley landing gear. 
command link from a ground cockpit with scope presentation of course, 


speed. 
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Powerplant is a special French Snecma pulsejet, mounted under the 


Plane is launched bv rockets 
Control during flight is by radio 


altitude and 


Landing follows fuel cutoff by radio and is accomplished by a pair of parachutes 


-Now!... the NEW 
DIAGONAL 
GRIP-HEAD 


ROBINSON 
WIRE TWISTER 


Faster, more efficient than 
ever! The new, slendernose 
DIAGONAL GRIP-HEAD is 
designed especially for those 
narrow, hard-to-reach places. 
Split-second whirling action 
safety-wires 3 engines in time 
required for one by any other 
method . . . saves as much as 
$140 per engine assembled. 


3-TOOLS-IN-1 pliers- 
cutters -twisters. Side-cutting, 
oil-tempered head. Permanent 
bronze bearing. No adjust- 
ments. Jaws lock on wire, 
can’t slip off. Perfect, uniform 
twist every time. 
” > 
12 a —* = $21.50 
7 o ~ .. io - 
9 pa by 1 $20.50 
Unconditional Money-Back Guar- 
antee. Send for complete details. 
RALPH C. ROBINSON CO. 
Box 494W No. Sacramento 15, Calif. 
THIS AD APPEARS EVERY WEEK 


























Opportunity for 
the holder of a 
production-item 


patent! 


A large manufacturing 
plant equipped with 
precision machinery will 
finance and manufacture, 
on royalty basis, patented 
production items. 

lf you have such a patent, 
and are interested, write: 


PATENT PRODUCTION DEPT. 
3300 W. TEMPLE STREET 
LOS ANGELES 26, CALIF. 
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NOW SPAR HAS A PARTNER 





PRECISION APPROACH PLUS SURVEILLANCE 
IN THE CRUCIAL AREA 


Ingenious, portable SPAR already enjoys world acclaim as the 
most extraordinary system yet devised for air traffic control and safety. 

Now SPAR has a partner — SPAR-S. 

SPAR-S combines its Surveillance capability with the tested and 
proven accuracy and ease of operation of SPAR’s Precision Approuch. 






For Creative 
Developments SPAR-S is comparable — and often superior — to more complex 
and cumbersome types of radar equipment. And it costs about one- 
fifth as much! The rugged reliability and pin-point accuracy of 
SPAR-S cuts down the hazards of heavy traffic and foul weather in 
crucial terminal areas. Light in weight, easy to transport, simple to set 
up and operate — SPAR-S reduces the requirements of trained man- 


in the Field 






of Electronics 


power to a minimum. 
No wonder the Air Force, Navy, European governments and 
airport managements are so vitally interested in this revolutionary 


concept of air safety. 





LABORATORY FOR ELECTRONICS, INC. | 


75 PITTS STREET ° BOSTON 14 ‘ MASS, ' 
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Missile Engineering 





Russian Approves U.S. Satellite 
But Says He Can Build Better One 


A leading Russian scientist has ap 
proved published U.S. plans for build 
mg an artificial earth satellite’ (AW 
Oct. 10, p. 7) but suggests that his 
country will be prepared to launch a 
bigger and _ better 
afterwards 

Writing in a semi-monthly Moscow 
Journal, Professor Kirill Stanyvukovich of 
the USSR Academy of Sciences Com 
inission on Inter-Planetary Communi 
cation, reports that Russian engineers 
“believe it is possible to build larger 
satellites than those now being dis 
cussed in the Western press.” He adds 


“cosmic ball” soon 


“There is every reason to hope that 
the Soviet earth satellite project will be 
realized in the not so distant future.” 


Stanyukovich Approves 


His article in the political journal, 
the “News,” said that the present level 
ot automatic and remote control engi 
necring makes “entirely practical” the 
American idea of a composite, two-stage 


rocket which can climb to a height of 


250 miles, come to a stop at its maxi 
mum altitude and, at this precise mo 
ment, explode from its side an 18-inch- 
diameter satellite having an initial ve 
locity of about five miles per second. 

This sphere would be equipped with 
apparatus for measuring cosmic radi 
ation, solar radiation and _ intensity 
of the ferro-magnetic field, recording 
various phenomena in the underlying 
strata of the earth’s atmosphere and 
transmitting the data to the earth. 

The Soviet doctor of technical 
sciences observed that such a satellite 
can be given an initial speed of five 
miles per second in two wavs: 

“A three-stage rocket, the satellite 
being the third stage, could be con 





Navy and Small Business 


Navy contracts awarded to small busi- 
ness firms totalled $750,100,000 for 
Fiscal 1955. 

This represented 73.89 of procure- 
ments determined to have been within 
the small business production potential. 
For the year, Navy purchasing totalled 
$8,821,747,000. 

Navy reports that in the last six years 
small business firms secured $6,740,- 
000,000 of the $32,958,000,000 spent. 
Percentagewise, small business had a 
share of 20.4% of the contracts awarded 
during the period. 
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Stanvukovich said that if the satellite 
describes a meridional course from pole 
t iC t in be nade to follow 111 
course desired it will travel the t tal 
length ot th meridian ) ibout 2 
000 miles. in 90 minutes. It will thus 
volve about the earth 16 times every 
24 hours 


Spiral Towards Earth 


At 250 miles altitude the density of 


’ 
the air 1s msignihfcant. Still, alr resist 
nee will graduall slow down the 
it llite nd make it lose iititudc In 
the course of scores and hundreds of 
1] } i ‘ " 
it t will graduall | if vn tft 
“ - i 
irds the earth 


What would happe 1 next fo a 


tellite of this kind? Would it rea h 
the earth? Would it represent a dangel 
to life or buniiding m our planet 

Numerou bservation tf met 
orites. which enter the earth's atmos 
phere traveling at peed of from six 
to 45 miles per second, show that the 
fastest become incandescent at 1 height 
ot not more than SO miles. Slow met 
orites become incandescent at a height 
of less than 60 miles 

‘At high altitudes the bombardment 
of meteorites by air particles is insignifi 
cant because of the low density of the 
ir. For this reason there is no inten 
sive radiation that might produce 
noticeable incandescence 

‘That is why the altitude chosen for 
the satellite is more than 125 miles 


where the rarefied atme sphere will not 
heat it up. But since, in the course of 
its spiral movement towards the earth 
the densitv of the air will increase, the 
itellite will. at a height of about 60 
miles, dissipate like a met 


It will probably be possible to ob 


serve this with the naked eye.” 











ANTI-DETONANT FLUID AND 
WATER SERVICING TRAILER 


- SAVIN — 


PRECISION SHEET METAL & MACHINE PARTS 
COMPLETE ENGINEERING SERVICE 


A.F. CERTIFIED SPOT WELDING & OTHER 
WELDING PHASES 


ELECTRONIC PARTS AND EQUIPMENT 
AIRCRAFT FABRIC COVERING 
GALLEYS AND COMMISSARY EQUIPMENT 


GROUND SERVICING EQUIPMENT 


SAT LIVE rxocvers inc 
Bogesl-|ackieh label 


GRAND BOULEVARD, DEER PARK, NEW YORK 
~ (Adverti 





rement) 





Aero Supply Mig. Co. Inc. of Corry, Pa., 
announces a series of general engineer- 
ing data bulletins of a non-advertising 
nature prepared by Aero Supply's Re- 
search and Development Center recent. 
ly established in Cleveland. Ohio. The 
bulletins consist mainly of technical 
data with charts, graphs and other val- 
uable information related to the design 
of aircraft, rocket and missile fuel sys- 
tems. 


The first four bulletins show viscosity 
vs. temperature data for approximately 
120 different fluids and has been pre- 
pared for availability on or about Sep- 
tember 6, 1955. Subsequent bulletins 
will appear at approximately one 
month intervals. 


For over 39 years Aero Supply Mig. Co. 
Inc. has been a leading designer and 
manufacturer of fuel system compon- 
ents, cockpit controls and related ar- 
ticles for all flight applications. Quali- 
fied representatives and engineers are 
readily available upon request to offer 
assistance on specific engineering and 
application problems. 


Address Request to 


Aero Supply Mfg. Co. Inc., 


Research and Development Center, 


P. O. Box 402, Corry, Pa. 











33 








| TOMORROW'S AIRCRAFT: One slop closer, 


Now! 





Power without problems 





This revolutionary a-¢c generator is cooled and lubricated by 


has no brushes, slip rings, commutator or grease- 


engine oil 
lubricated bearings ... gives superior performance. 
Westingho ise research | the field of semiconductors produced 
the high-temperature silicon diodes that are the key to the operation 
of this new generator. A-c power generated in the exciter armature 


is fed into the silicon rectifiers mounted on the generator shaft. The 


resulting d-c the main rotating d-c field. 
Without brushes, avi: I is turbine engine oil can cool and 
lubricate pumped through the generator shaft, 
ng, and is used in the hydraulic 
All heat picked up by the oil is dissipated in the 


[he generator operates safely with engine oil at 
300 degrees Fahrenheit. All the usual generator 
no brushes or commutating parts to 
iously replaced 
iS completely integrated with its 
» system and with the balance of the 
enclosed; there are no air tubes or 
ter up the airframe: all external oil 
» overboard drainage of oil. No addi- 
1use the extension of the engine oil 
Now—aircraft altitude and speed 
‘lectrical system—a big step toward 


rcerait... one step closer, J-91024-B 


THE WESTINGHOUSE AVIATION FAMILY 


Jet Propulsion « Airborne Systems Components « Wind Tunnels 
Airborne Electronics « Airport Lighting « Ground Electronics 


Aircraft Electrical Systems and Motors 


you can BE SURE... 16 iTS 


Westi 








Avionic Tactic 





Sharpens USAF Eye for Air-to-Air Kills 





Cone of fire 
from bomber’ 
tail turret 


Conventional pursuit- 
curve type attack 
(using guns) 


Fighter making pursuit-curve type 
ottack is exposed to bombers fail 
turret fire throughout this interval 
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rockets) 


Reference 


circlé—" Radar scope during lead 


collision course attack. 
(After target lock-on) 

















By Philip J. Klass 


Culver City, Calif—A USAF’ inter- 
ceptor’s kill probability against an en- 
emy bomber has been greatly increased 
(possibly by a facter of up to 10) by 
a recent innovation in aerial tactics 
known as “lead collision course inter- 
ception.” The tactic enables an inter- 
ceptor to attack a bomber from_ its 
most vulnerable broadside position, 
while remaining outside the bomber’s 
ceadly cone of tail turret fire. 

The new technique, sometimes re- 
ferred to as “thunderbolt geometry,” is 
now in operational use in all Air De- 
fense Command interceptors. It has 
been made possible by the mass lethal 
power of aerial rockets in combination 
with radar-directed fire control systems 
developed and built at the Hughes Air- 
craft plant here. 

Lead collision course tactics replace 
the long-used lead-pursuit attack em- 
ploved by gun-equipped fighters. An 
adaptation of the new technique will 
be used when air-to-air missiles, such 
as the Hughes Faleon (GAR-1), come 
into operational use in the near future 
(AW Oct. 17, p. 14). 


Rifle vs. Shotgun 


The old curve-of-pursuit tactic is re- 
quired for a machine-gun equipped 
fighter which must generally lay in a 
“lot of lead” to bring down a bomber. 
This is even more true today than in 
World War II because of the rugged 
construction of jet bombers. 


NEW “lead collision” attack (right) makes 
interceptor less vulnerable to enemy guns. 
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To do this, the gun-cquipped inter- 
ceptor must maintain itself in firing po 
sition for an extended period of time 
to allow the accumulated build-up of 
damage to reach lethal proportions. 

This means that the interceptor must 
cither make a head-on attack (which 
is extremely difficult to execute and 
gives only a brief firing interval) or 
fly a lead-pursuit curve, always pointing 
thead of the bomber. This maneuver 
brings the interceptor curling in on 
the bomber’s tail where it is subject to 
tail turret fire over an extended period 
(sce sketch) 

Even when the interceptor shoots 
explosive cannon shells, it is essentiall 
firing a high-speed rifle. 

However, the postwar development 
of explosive aerial rockets, which can 
be fired in a single salvo, has given the 
interceptor a shotgun blast with cach 
“pellet” packing a lethal punch The 
I’-86D carries 24 rockets, the F-94C 48 
ind the F-89D 104). 


Broadside Attacks Possible 


Lhe rocket-equipped —_ interceptor 
needs to be brought into correct firing 
position only for a brief instant, which 
increases the feasibility of making broad 
side attacks on a bomber. This not onh 
gives the interceptor a much large 
at which to shoot but also keeps 
out of the bomber’s defended tail 

Ihis in itself raises new pro 
however, because it requires consid 
ble piloting skill (and luck) to estin 
nd execute the proper manew 
bring an interceptor into a_ broad 
firing position against a speedy bomb 

During World War II, the Gern 
cftectively deploved rockets again 
B-17 formations in broadside atta 
fiving large numbers of Me-262s 
by-side in order to fire a sort of 
barrage This technique today i 
sidered wasteful and probabh 
be much less effective against the 
dispersed bomber formations now 


ploved. 


Avionics Needed 


When the theoreticians first 
up with the idea of a lead-collision 
tack around 1949, thev were not 
sure that it could be made to w 
(The tactic is called “lead collision” 
rather than “collision” course becaus¢ 
the rockets travel fastcr than the int 
ceptor, making the point of rocket 
bomber collision several hundred vards 
ahead of the interceptor ) 

One critical problem, for example, 
was timing. If the interceptor fired 
its barrage of rockets a split second too 
soon, or too late, they would miss the 
bomber completely, and the interceptor 
would have expended all its fire power 

This critical timing, as well as the 
problem of determining the proper 
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HUGHES FIRE CONTROL SYSTEM, enabling the F-86D to automatically locate and track 


down an enemy target by day or night, illustrates growing amount of avionics equipment 


aboard a modern inter eptor. 


More advanced system is under development for F-102A. 
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Primary Secondary 
impedance Impecance Secondary 
Function Type Primary Excitation Input Input Secondary Primary Secondary Output Primary impedance Secondary Phase Sensitivity Accuracy 
Number Element Voltage Current Power Open Resistance Element Voltage Open Primary Resistance Shitt my. /deg. Minutes 
400 cy (ma.) (Watts) (Phase) line) Phase) Shorted (line) Degrees Mar 


Transm CGC-8-A-7 Rotor 
1 Phase 
Control CTC-8-A-1 Stator 
Transformer 3 Phase 
Control CTC-8-A-4 Stator 
Transformer 3 Phase 
Stator 
2 Phase 
Rotor 
2 Phase 
Repeater CRC-8-A-1 Rotor 
1 Phase 


Differential CDC-8-A-1 Stator 
3 Phase 


Total Null max. 20mvy for each unit 
Also available in 115v 400 cy. primary, 90v secondary Transmitters, C.T.'s, Receivers 


Resolver CSC-8-A-1 ) 


ts 


2600 mg.-mm., degree fron 


WHY USE 1945 SYNCHROS IN 1956 DESIGNS ? 


Clifton’s new Size 8's can take the place of 
larger units at very significant saving in 
bulk and weight. 


These new Size 8's are now in use in some of the 
latest and lightest avionic equipment. In equipment 
which must be flown, why load on extra weight? 
Samples are available from stock, quantities 

from the production line. 


x 


CLIFTON PRECISION PRODUCTS COMPANY INC. 


CLIFTON HEIGHTS PENNSYLVANIA 























STEERING DOT 








Scope display during search operation. 


course to fly the interceptor into the Typical Mission 


proper position, was not something that 

could be left to the frailities of human at 
judgment It had .to be done auto 
maticalh 

Fortunately, Hughes Aircraft alread 
had developed a fire control svstem for 
gun-hiring interceptors which had _ the 
necessary basic ingredients for a lead 
collision attack. It had a radar which 
could pick up a target 10-15 mil 
wav and lock onto it As the radar 
iracked the target, it supplied data on 
the bomber’s range, position and rat 
of movement (bv means of rate 
on the antenna) to a computer which 
calculated a curve-of-pursuit course for 
the pilot. ‘Target position and inter 
ceptor steering information from the 
computer was displayed on a_ radar 
scope. 

During 1950-51, an experimental 
Hughes system modified to compute 
a lead-collision intercept course was su 
cessfully flight tested, and the principl 
was proven. By early 1954, the Air Dx 
fense Command had aircraft equipped 
with rocket fire control systems and 
began to switch from conventional gun 
nery to rocketry. 


(1) SEARCH DATA 



































PILOT'S SCOPE 


One-man system. 
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lot know 
ittitucde 
the rada is picked up the 
the pilot tal hold of a small 
rip controller and positions thi 
until the tical illuminated 
thi scope is superimposed on 
ret blip When he releases the 
the radar antenna locks onto 
get and proceeds to track it 
same time, the radar scop« 
changes to show steering signal 
pilot All he needs to rat to 
proper lead collision course on 
ct is to maintain a small white 
dot centered m a_ reference 
sketch abo ight 
position of the dot on the cope 
led by the svstem computer 
dot is to the right ind above thx 
rcle, the pilot banks right 
stick until th 
dot enters the reference circk 
then maneuvers to keep the dot 


1 the circle 


Twenty Seconds to Go 


When the interceptor is approxi 
P] 


onds away from the pom 


(1) SEARCH DATA AND TARGET DATA 
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(4) }FIRING SIGNAL 


Two-man system. 





nex” 3-GYRO STABLE PLATFORM’ 


NO GIMBAL LOCK. Functions through loops, rolls, turns 
in 360° rotation about any aircraft axis without encounter- 
ing gimbal lock . . . at rates that meet performance require- 
ments of highly maneuverable aircraft. 


UNPARALLELED ACCURACY /WEIGHT RELATION. Weighs 
28 Ibs. . . . occupies only '4 cubic foot of space. Azimuth 
drift rate** is 1° per hour max.; vertical drift rate** is 2° per 
hour max.; threshold of vertical sensors** is +3’ of are. 
**Values based on more than 2000 hours of performance testing. 


VERSATILE IN APPLICATION. As master reference, the 
Bendix 3-Gyro Stable Platform can replace all vertical and 
directional gyros used for such functions as indication, auto 
pilot control, fire control, radar stabilization, navigation, 
etc. It can be used as either free or slaved platform, but 
normally is slaved to vertical. 


¢ Total power requirement only 85 watts « Operable to 


performance specs within 2 minutes after power is applied 





*Developed in conjunction with Flight Control Laboratory, Wright Air Development Center 








¢ Designed for simple, speedy maintenance « Equally 
applicable to fighters, transports and missiles. 

For complete information on the Bendix Stable Platform, 
write ECLIPSE-PIONEER DIVISION, BENDIX AVIATION 
CORPORATION, TETERBORO, NEW JERSEY. 


West Coast Office: 117 E. Providencia Ave., Burbank, Calif. 
Export Sales and Service: Bendix International Division, 205 East 42nd St., 
New York 17, N. Y. 
Attention Engineers: Opportunities are now available for men with EE, ME 
and AE degrees in the design and development of automatic flight systems. 
Send resumé today to Mr. C. S. Cleveland, Coordinator of Technical Placement. 


AVIATION CORPORATION 
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SCHEMATIC DRAWING shows installation - 
of Hughes fire control system in an F-86D. = 

CC SS 
of firing, the diameter of the reference : . ° = etn 
circle begins to diminish in size. The Simpler in design valedaes 
pilot continues to fly to keep the steer ° ° 
ing dot centered. Approximately 15 surer in action 


seconds later, if the pilot has done an 


acceptable tracking job and the com ; a , 
puter determines that the attack is Weight only 0.062 Ibs... . only GRO Movng 


likely to be successful, it flashes a suit part . . . no mechanical linkages . . . her- MANY USES FOR 
able indic ition on the radar scope metically sealed elements for long life ge REVERE 


rae one rne peane bne Arlee that’s the quick story of this new Revere 
on his control stick, which “‘arms”’ the ul Y ad 
svstem, but does not fire the rockets F-8300 fuel tank float switch. FLOAT SWITCHES 


; ; y - s S1g il . . ; 
he Hughes system initiates the signal Heart of the switch is the Revere sealed- In aircraft fuel tanks 
which lowers the rocket pod Then, Automatic cut-off control 


° . ° K 
when the interceptor is in the correct in-glass, magnetically actuated Glaswitch®, in refueling operations 
firing position, the Hughes system fires potted in an aluminum tube. Around this Remote indication of tank 
the rockets in a ripple pattern ; , “full” of “empty” con 
Ww = 
Ae piecrs jorge Sa gi ra aa stem is the float, molded of a new light dies 
fired, the reference signal and steering | weight, non-absorbing, closed-cell material. Remote indication when 


dot disappear, and a large “X” appears | Buried in the float are permanent magnets er NE See 
on the radar scope (see sketch, p. 36 
The Hughes radar then can be used 
for ground-mapping and navigation put The unit is vibration-proof, slosh-proof, 
xoses during the interceptor’s return . 
a base. The pilot a never have and will operate accurately a ony angle 
seen the target 
I’-S6Ds are now being equipped with from —65 to 160 deg. F. Single pole, single in industry, for many liquid 


a device which makes the Hughes svs throw, its rating is 0.5 amp. at 28 volts d.c., level control applications 


tem more fully automatic. It is called se : 
“control system tie in,” or CSTI for 100,000 cycles minimum life. Conforms to 


short. MIL specifications. 

With CSTI, the computer output 
in addition to being displayed on th« 
radar scope—is fed to the plane's con 


trol surface actuators. This causes the 
interceptor to be automatically ma transmitters and similar fuel system control 


level 


vhich actuate the switch. Automatic C.G. control, to 
actuate transfer pumps 
or valves 


In aircraft water tanks, for 
from vertical to 45 deg., at temperatures automatic fill control 


This is just one of many float switches, flow 
switches, fuel indicating switches, fuel flow 


neuvered onto the required lead col devices designed and manufactured by 


lision course, keeping the steering dot Revere Corporation of America for leading 
automatically centered in the reference 





oe ft f i ist- j ' 
peatet aes tie scope. In CST I-equipped aircraft manufacturers. Engineering assist Ask for Engineering Bul 

te t] lot ial letins 1050 and 1051, on 
iterceptors, the pilot merely monitors new Revere single and 
the scope presentation after lock-on. doot Geet euttchue. 


ance gladly offered 


Falcon-Firing Interceptor 


Phe CSTI-equipped F-86D is a fore 
runner of the early versions of the 


Convair F-102A which will be equipped 

with a new Hughes system, now in pro 

duction, designed to shoot Falcon ait 720 0 

to-air missiles, as well as rockets. Vey C0 t p 0 R A T | ON F A M E ” l C A 6 
In one sense, the use of guided mis 


siles eases the accuracy requirements WALLINGFORD, CONNECTICUT, A Subsidiary of Neptune Meter Company 
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BABY TENDER 
for 4 tons of 
THUNDERBOLTS 


The “baby” in this case is a jet engine for an Air Force fighter 
— 8,000 pounds of super-precise, highly adjusted mechanism that 
must be lifted from the ground and carefully “threaded” into the 
needle’s eye of the fighter fuselage. 


Or the baby may be an x-thousand-pound super bomb that is lifted, 
transported, then hoisted into the bay of an interglobal bomber. 

For jobs like these, Cleveland Pneumatic is designing, engineer- 
ing, and building a variety of special ground-handling equipment. 
The experience we have in hydraulics, pneumatics, and actuating 
mechanisms is being used successfully on all this giant equipment. 

If you have problems that involve moving, hoisting and juggling 
unusual sizes and shapes, and if ordinary methods haven't solved 
them, let our Special Devices Division work on them. 

Because each of these problems requires its own custom-design 


solution, no literature is available. But we'll welcome your inquiries. 


Cleveland Pneumatic 


Zo0€ Compang CLEVELAND 5, oni | 


Department C-1055 
3781 East 77th Street . Cleveland 5, Ohio 
BALL-SCREW MECHANISMS «+ AIR-OIL IMPACT ABSORBERS 
AIRCRAFT GROUND HANDLING EQUIPMENT 








WORLD'S LARGEST MANUFACTURER OF AIRCRAFT LANDING GEARS 


42 


Opportunity 


for 


Qualified 


~~ 


Engineers 


Would you like to work where 
the future is as long and bright 
as the future of the aircraft 
industry? Where vacation and 
retirement benefits are among 
the most liberal in the industry? 
Where the employees share in 


the profits of the Company ? 


If you are qualified for one of 
the jobs listed below, you owe 
it to yourself to talk with the 
people at Cleveland Pneumatic 
-..a 60-year-old company 
managed by men with vision 


and enthusiasm. 


JOBS 


are now open 
for 


e Stress Analysts 


e Design Engineers 
and 
e Design Draftsmen 


Send resume stating education, 
experience, and salary 


requirements fo: 


Industrial Relations Department 
Cleveland Pneumatic Tool Co. 
3781 E. 77th St. ¢ Cleveland 5, Ohio 











now imposed on positioning a rocket 
firing interceptor relative to the bomber: 
under attack. 

The missile has its 
guidance system 
home on the 
maneuvering target. 

However, the use of Falcons imposes 
some additional complexity in the new 
Hughes system. 

Prior to launching the Falcon, 
system must initiate and control a who! 
sequence of events within the mis 

For example, the Falcon’s gyros must 
be brought up to speed, its radar must 
be locked on the correct target, and 
finally, its rocket motor must be started 
at the instant of launching 

In return tor this added system com 
plexity, the Falcon-firing intercept 
gains a big tactical advantage. For ex 
ample, the missile can be launched 
while the interceptor is well bevond 
reach of the bomber’s defense. In ad 
cition, the Falcon can be launched 
while the interceptor is still far belo 
the bomber’s altitude. 


own tadar-lirected 
which enables it to 


bomber even against a 


Fully Automatic Interceptor 


Later versions of the Convair F-1| 
will be truly 
They will be equipped with a very a 
vanced fire control 
lieved to be nearing pilot production 
at Hughes Aircraft. The combination 
of the automatic interceptor and _ it 
guided missiles might be 
two-stage, pilot-carrving missile, with 
the aircraft itself forming the first stag 

Ihe advanced svstem was first r 
vealed by AviaT1Ion WeEEK more than 
two vears ago (May 25, 1953, p. 15 

When this advanced interceptor 1s 
scrambled, it will go under automati 
control of ground stations as soon 
it becomes airborne Information on 
attacking bombers (picked up bi 
ground radars) will be fed to digital 
computers, which will automaticalh 
calculate the optimum intercept flight 
paths for individual planes or group 
of interceptors 

Instead of relaying this 
to interceptor pilots over voice radio 
it will be transmitted to in 
dividual aircraft by means of a pulse 
coded “data link.” In the interceptor 
the data link signals will be fed to the 
airplane’s various. control surface actu 
ators. 

This will enable ground stations to 
automatically vector the interceptor 
into the vicinity of the enemy, where 
its airborne fire control system can 
take over. At that point, each inter 
ceptor cuts free from ground control 
and becomes a free agent. 

When the interceptor has completed 
its attack, it may return to data link 
control. Ground stations then can 
navigate the interceptor back to its base 


automatic imterceptor 


system, now Db 


viewed l ! 


information 


channels, 























Ex-Cell-O Precision 


at Production Prices 


Ff HYDRAULIC & PNEUMATI 
ACTUATOR ASSEMBLIES 


FUEL CONTROL AND 
METERING ASSEMBLIES 
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JET ENGINE BLADES 





FUEL NOZZLES FOR 


JET ENGINES 






MISCELLANEOUS AIRCRAFT AND 


COMMERCIAL PRECISION PARTS JET COMPRESSOR ROTORS 


Ex-Cell-O’s facilities include laboratory control of materials, design and 
process engineering, machining of all materials, complete quality control 
to meet the most rigid specifications, and delivery to meet customers’ 
requirements. 


For information or a quotation, write or phone the Precision Products 
Division of Ex-Cell-O. 


>+¢€ CELL-O CORPORATION + DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS @ GRINDING SPINDLES @ CUTTING TOOLS @ RAILROAD PINS AND 
BUSHINGS @ DRILLJIGBUSHINGS @ AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS @ DAIRY EQUIPMENT 









AC and DC RUGGEDIZED 
INSTRUMENTS — Vibra- 
tion - proof, shock - proof, 
moisture-proof instruments 
thet provide easy read- 
ability, extreme accuracy 
and simplified maintenance 
in all sizes from 1% to 
4%, inches. Available in all 
practical ranges of AC and 
DC, gasket sealed, with 
zero adjusters. Comparable 
sizes and ranges available 
in bakelite cases conform- 
ing to MIL-M-6A. 


PRECISION BALANCES — 
Here is speed, accuracy and 
simplicity of operation for 
all weight determinations 
from 3 milligrams to 150 
grams .. . sensitivities from 
2 micrograms to 20 milli- 
grams. Available in single 
hook and double hook 
models with a wide selec- 
tion of pans, accessories 
and special dials. 


INDICATING RELAYS — 
These relays, with the aid 
of auxiliary equipment, are 
being used in an ever in- 
creasing number of control 
and protective installations. 
Available in a wide selec- 
tion of current and voltage 
ranges for many applica- 
tions. 


DME INDICATORS — We 
are proud to have been se- 
lected to produce the panel 
indicator for the Distance 
Measuring Equipment de- 
veloped by National Aero- 
navtical Corporation and 
Hazeltine Electronics Corpo- 
ration. Nearly half a cen- 
tury of experience in engi- 
neering, designing and 
manufacturing precision in- 
struments enabled us to 
produce this complex mech- 
anism dependably and in 
quantity. 


ROTARY SWITCHES — Types 
R-2 (standard) and R-4 (mini- 
ature) feature unit construc- 
tion, silver contacts, 600 volt 
insulation, enclosed mechanism 
and choice of handles. Where 
panel space is at a premium, 
specify R-4. Both types avail- 
able in a wide combination of 
contact arrangements for stand- 
ard and special applications. 


ELAPSED TIME METERS—These 
direct-reading meters are the 
positive way to know total op- 
erating time of equipment with 
critical maintenance or opera- 
tional characteristics. Com- 
pletely automatic and depend- 
able, they are available to 
meet MIL dimensions in 21” 
and 3,” flange diameters and 
in either hermetically sealed or 
bakelite cases. 


SWITCHBOARD INSTRUMENTS— 
Nearly fifty years of successfully 
designing, developing and pro- 
ducing precision instruments is re- 
flected in every Roller-Smith prod- 
uct. This all new 250 , 
meter provides easy, accurate read- 
ing on a scale 21. times longer 
than conventional instruments. 


long scale 


PORTABLE INSTRUMENTS—Roller- 
Smith builds a high degree of ac- 
curacy into a complete line of 
portable AC and DC Ammeters, 
Voltmeters, Ohmmeters, etc., in 8”, 
6” and 5” sizes. Ideal for on-the- 
job testing, laboratory use and 
secondary calibration. 


AIRCRAFT DUAL VOLT-AMMETER 
—One of several aircraft instru- 
ments produced by Roller-Smith to 
meet special needs. The dual meter 
illustrated features suppressed 
range of 15-33 volts and is avail- 
able in 3 ranges of current; 150, 
300 and 450 amperes. Aircraft 
meters comply fully with applica- 
ble Air Force and Navy specifica- 
tions. 


Write for complete catalog of instruments. If you have a spe- 

cific problem in instrument research or development, take ad- 

vantage of Roller-Smith's years of experience and know-how 
. consult our engineering staff for the answer. 








tor an automatic instrument approach, 
flare-out and mavbe even a fully au 
tomatic touch-down. 


Critics, Not Actors 


The USAF, in describing the rol 
played by its pilots in the present-day 
semi-automatic interceptor urcratt 


Savs 


“When the trigger is pulled, the 
men in the plane sit back as ‘critics 
rather than ‘actors’ in the drama, while 


the electronic (fire control) svstem actu 
ally decides the release time for the 
rockets.” 

In the Air Force interceptor of th 
very near future, the pilot will become 
solely a monitor of his avionics equip- 
ment for almost the full duration of 
the mission 

However, the supersonic creations of 
man’s mind and his hands are fast ex- 
ceeding human capability to engage 
these weapons in aerial combat. When 
this time comes, the pilots will remain 
on the ground, and avionics will take 
over completely. 


- FILTER CENTER R 


> New Name for Hughes?—Qualified 
observers predict that .it is only a 
matter of time before Hughes Aircraft 
Co. changes its name to reflect the fact 
that it is now primarily an electronics 
manutacturer. 


> Antenna Selection Made Easy—A new 
rotary slide-rule which simplifies an 
tenna design and application calcula 
tions is now available free of charge 
from Gabriel Electronics. Scales pro 
vide direct conversion between fre- 
quency and wavelength in both centi- 
meters and inches; relation of power 
gain and db. gain; relationship of wave 
length, gain and beam width to an- 
tenna reflector diameter. Write A. 
Murphy, Gabriel Electronics Div., 
Needham Heights, Mass 


> Acro Communications Symposium— 
Ihe first Aeronautical Communications 
Symposium, covering both civil and 
military ground-to-ground and ground- 
to-air communications, will be held 
Nov. 21-22 at Utica, N. Y. The sym- 
posium is sponsored by the IRE’s 
professional group on communications 
systems. 


> Airborne Digital Computers in Pro- 
duction—Hughes Aircraft Co., which 
pioneered the dev elopment of airborne 
digital computers, is now producing a 
model scheduled for use in its ad- 
vanced interceptor fire control system 
for the F-102A. 
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. Engine heat-up time—external ground 
equipment—6 hours 


Balance out the continuing use-cost of ground heating 
facilities with its attendant consumption of time and 
manpower against the one-time cost of the VAP COLD 
WEATHER OIL SYSTEM installation. 

The UAP COLD WEATHER OIL SYSTEM is de- 
signed to furnish fluid engine oil after cold-soak at 
—65°F. without the application of external heat. This 
initial oil supply is then utilized after engine heat-up 
to thaw out the make-up oil in the tank outside of the 
hopper. Oxidation of the oil (sludging) is minimized 


Engine heat-up time—UAP cold weather 
oil system——30 minutes 


by the system’s deaerating features. 

The system is for retrofit on most of the dry sump 
engines in use at the present time and is in every day serv- 
ice on more than 300 single and multi-engined planes. 

Used in conjunction with UAP COLD WEATHER 
OIL SYSTEMS at temperatures lower than -30°F., is 
the UAP HOT FUEL PRIME SYSTEM which insures 
safe, reliable engine starts in 3 minutes or less. Both 
systems remain installed but inoperative during warm 


weather flying. 


For prompt quotes on UAP COLD WEATHER OIL SYSTEMS cost and 
delivery factors on existing designs, please send detailed dimensional draw- 
ings of your oil tank te UAP Engineering, Dayton, Ohio. For descriptive 
literature covering both systems please contact any of the UAP Contractual 


Engineering offices listed. 


Dayton, Ohio— MiIchigan 3841 
‘New York— Murry Hill 7-1283 


North Hollywood, Calif.—-STanley 7-7423 
Montreal, Canada—ELwood 4131 


Su gaan ergettaead 





tverter Segregator ' Cold Weather 
a Veiwes | System Hoppers 
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Controt’ Vaives 


UNITED AIRCRAFT oo INC. 


1116 BOLANDER AVENUE, 


DAYTON, OHIO 
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One-Run, Throw-Away Spark Plug 
Ordered by AF, Eyed by Airlines 


AC Spark Pl 
Motors als 


By George L. Christian 


spark 


Toledo—Onc-Run, throw 
plugs to stay, 
government representatives were told at 
this year’s Champion Aircraft Spark 
Plug and Ignition Conference. 

U. S. Air Force 
ported that the one-run, throw 
plugs, which Champion has delivered 
to Westover AFB for use on a fleet of 
20 Boeing KC-97 tankers, appear t 
work as well as the standard R115 units 
formerly installed. 
run up to 
Whitney R4360 


Sc heduled remoy ils 


iwa\ 


are here industry and 


represent itives re 
iway 


Individual sets hav 
the Pratt & 
without un 


35 hr. on 


engines 


[hese plugs now cost 15 less than 
standard units If they 
into volume production, 
claims the cost can be cut much low 

I'he airlines are interested in the 
expensive called it 
orized’”’) plug, mainly because of in 
dications that it is built well 
to be reconditioned and used for mor 
than one run. United Air Lines, ‘Tran 
World and American each spend mor 
than $200.000 a 
plugs. Wright Acronautical and 
& Whitney Aircraft, also, are 


ing these plugs 


im be put 


Champion 


] 


(some “de-glam 


enough 


vear on new spark 
Pratt 


evaluat 


Air Force Impetus 
the 


| OTFCC 


Development of 
followed an Ai 
unit imexpensive enough to be di 
carded after one run. ‘This would elim 
inate the cost and problems involved in 
reconditioning and inspecting thousands 
of plugs a year 

Here is how Champion “de-glam 
orized” the plug to make it less ex 
pensive 
e Barrel is made of j-in. hexagonal 
stock instead of l-in. round, reducing 
machining time and cost. 

e Insulator inside surface glazing has 
been eliminated, reducing manufactur 
ing rejects. Imperfect glazing has been 
a major cause of rejections. 

e Exterior plug is painted, rather than 
plated. ‘This eliminates the hand labor 
formerly involved in masking plug parts 
that were not be be plated 

e Solid copper gasket was replaced with 
three-fold copper unit, producing a 
cut in cost and a 
material. However, Air Force experi 
enced difheulty with the 
gasket and Champion has temporarils 
gone back to the solid unit 


spark 
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plug 
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35> °% 50 


Saving in 


some new 
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temperature 
Continental Airlines reported having 
park plug fouling pt yblems on planes 
segment of its routes 
vhich do not exist in aircraft fiving m 
loping the north. A Continental spokesman 
but has n leliver I o th uid: “If fleet around 
yet the problem would still stay in ‘Texas 


raced to sand and 


fiving the southern 


we switched the 


l'rouble has been 
airborne 
sht-Patterso1 nd th 
ncipal cause of aircraft plug fouling 


ingestion. ‘Texaco said 
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Wright turbo-compound oper 
including Eastern and KLM, ar 
tching from Champion R103 plugs 
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Lhe AC285 costs about 
much as the Champion R103 
On R2800s, United reported cutting 
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from 600 hr. to 400 hi 
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THE KEYSTONE 3-POsITION INDI- 
CATOR at present is being used on 
aircraft to report more than 60 oper- 
ating situations. Simple, easy to read, 
hermetically sealed, reliable, 
report any variable that can actuate 


it will 


a switch mechanism. 


Conforms to spec. MIL-I-6839, 
Landing Gear Position Indicator. 
Send coupon for complete infor- 
mation, 


KEYSTONE WATCH CASE HK 


& INSTRUMENTS 1 Pee coarae c 


THE RIVERSIDE METAL COMPANY 
RIVERSIDE, N. J. 
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| KEYSTONE WATCH CASE & INSTRUMENTS 
Riverside, N. J. Dept. AW 10-2 
Please send info. and specifications on 3- 
position indicator. Application | havein mind 
; f 
| Name 
| Firm 
Address 
| City State 
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Differential Pressure Switch 


Differential pressure switch is ad- 
justed at neutral for normal condition 
between two svstems operating at the 
same or different pressures. If unbal 
ance occurs on either line, the AL-58N 
dual-sensing switch can detect it, deter- 
mine the direction of the deviation and 
actuate a corrective feed-back action. 

The switch also actuates warning 
lights in aircraft equipped with two 
pump hvdraulic systems. 

General Controls, Glendale, Calif. 


Flexible Gear Boxes 


Flexible, precision-made gear boxes 
have wide range of gear ratios from 4:1 
to 12,000:1. Available in Series 14 
and 167, weights range from 24 to 
oz. Series 145 provides up to 150 
in.-oz. of torque; series 167, 200 in.-oz. 
Gear boxes are designed for mount- 
ing directly to small electric 
and also can be supplied with an input 
shaft. Applications includc 
mechanisms, computors, small actu 
ators and electronic comporients. 
Precision ball bearings are 
provide high efficiency. Sealed, per 


yi v1 


motors 


SCTVO 


used to 





manently-lubricated bearings are used 
on the output stage. The units also arc 
available in standard Bureau _ of 
Ordnance sizes 15 and 18. 
Southwestern Industries, 5880 Cen- 


tinela Ave., Los Angeles 45, Calif. 






Stand Provides Multiple Power 


Multipower source stand, said to 
simulate any combination of aircraft 
electrical conditions, can be used to 
check relavs, solenoid valves, 
radar receivers and transmitters. 

\ completely packaged unit, it pro 
vides the following types of variable 
voltage: 5 to 32 v. d.c. with 200 amp 


7 
radio and 


maximum; 60 cycle from 0 to 135 \ 
with 20 amp. maximum; 95 to 135 \ 
with variable frequency from 380 to 
420 cvcles. 

Industrial Engineering Corp., 525 


E.. Woodbine, Louisville 8, Ky. 


Dual-Purpose Anti-lcing Valve 


Developed to control a jet engin 
inti-icing svstem, this hot air shutoff 
and pressure regulating valve is a self 
regulating modified globe 
withstands tempcratures ot OVC! 


valve th 


1,000F inlet and 500F ambient 
Ihe unit, Part No. 35-079, holds 
downstream pressure constant with 


inlet pressure varying over a wide range 
Its secondary function is to act as a 
shutoff and check valve. It opens ot 
closes by remote control of a solenoid 
operated bleed valve which overrides 
the action of the culating 
pilot. 

Hydro-Aire, Inc., 
Ave., Burbank, Calif. 


pressure re 


3000 Winona 





‘Vacuum Cleaner’ Clears Runways 


Aeroduck suctions rainwater from flooded runway after a storm at Vickers-Armstrong’s 


airfield at Weybridge (Surrey). 
Orpington, Kent, England. 


Machine is manufactured by Cimex-Fraser Tuson, Ltd., 
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ENGINEERS AND CHEMISTS 
Become a member of Thiokol’s rock 
et development and manufacturing 
team! We welcome inquiries from 
mechanical engineers, chemical en 
gineers and chemists interested in 
the rocket field 











Power Source for the Hughes Falcon 


sof Thiokol solid propellant rocket 


The Falcon, designed and | 


one f the ’ est 


nlans Ti sohle 
pla ind at 


The 


SOLID PROPELLANT PROPULSION AND POWER UNITS FOR: 
ALL TYPES OF ROCKETS 
GUIDED MISSILES 
BOOSTERS 


Vhiokol Chemical Corporation 
CHEMICALS @ ROCKET MOTORS 
* TRENTON 7, NEW JERSEY 


GAS GENERATORS 
AIRCRAFT ASSIST TAKE-OFF UNITS 
SHORT DURATION POWER PLANTS 


Elkton Division, Elkton, Md. * Redstone Division, Huntsville, Ala. * Longhorn Division, Marshall, Tex, 














AMERICAN 
AIRLINES 





CONTINENTAL AIR LINES 





TRANS-WORLD AIR LINES P 





More and More Leading Air Lines ° 


are installing 


RCA’s New Weather Radar 


~hen.. 
» 


= 











Simplicity, light weight, efficiency 
and dependability are the reasons 
for this preference 


More and more leading air lines are equipping 
their ships with RCA’s new weather-mapping 
radar. Their choice has been based upon exhaus- 


tive Comparisons. 


RCA’s AVQ-10 is the first airborne radar to use 
C-Band (5.6 cm) transmission, the wave length 
most suitable for “looking into” storms, yet having 
the least amount of scope clutter. It presents the 
pilot with an easily-interpreted display of storm 
conditions around him. In addition, it gives the 


pilot valuable ground-mapping information. 


In terms of time saving and increased passenger 
comfort, the RCA AVQ-10 weather radar is more 
and more becoming a “must” among air lines. 
With it, pilots can “see’’ into storm areas many miles 
ahead and pick non-turbulent paths between them, 
PAN AMERICAN WORLD AIRWAYS often making long and costly detours unnecessary. 


RCA is proud that these distinguished air lines have 


chosen the AVQ-10 to save time and increase pas- 


senger comfort. Every effort will be made to meet 
° ° ° P additional commitments occasioned by the great 
and growing demand for this equipment. To assure 


early installation, other air line and private opera- 


DRPORATION tors are invited to write immediately for further 
particulars on the RCA AVQ-10. Overseas cus- 
tomers should get in touch with the RCA Inter- 
national Division, 30 Rockefeller Plaza, New York 


City, or any RCA Internationa! Distributor. 


AVQ-10 antenna mounted in nose of 
airplane scans the forward areas, 
enabling the pilot to evaluate storm 
conditions far ahead. 


Minutes and miles are saved when a 
pilot is able to find a smooth path 
through turbulent areas. 


Dotted line shows how airplane passed 
between storm cells in its flight path. 


COMMERCIAL AVIATION SALES 
RADIO CORPORATION of AMERICA 
ENGINEERING PRODUCTS DIVISION CAMDEN, N.J. 
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How many riveting 


and welding 


operations can 





Section of Bondolite* floor panel 
(*T. M. Goodyear Aircraft Cor- 
poration) with inserted cargo 
tie-down ring. 





you eliminate 3 v2 =" 


with 





3?P0ON ADH 


New Epon adhesives are being speci- 


fied to replace expensive riveting and 








and glue lines need not be uniform. 
Air-relief drilling is never needed. 


with Epon Adhesive VI. 


Bondolite honeycomb construc- 
tion. Epon Adhesive VI bonds 
aluminum skin to central alumi- 
num honeycomb. 








SSUIVES? 


Epon adhesives have been used suc- 
cessfully in bonding metal, plastics, 





: yal i 

welding in an ever-increasing variety For your specific needs, three rubber and wood for helicopter rotor f 
of aircraft applications. Because they standard formulations are: blades, honeycomb wing sections, jet ; 

, . ‘ @ EPON ADHESIVE VI: General purpose, . 
contain no solvents, Epon adhesives high-strength adhesive. Cures at room fuel tanks, radar antennae, struc- 

: : _ alll , lightly above. = - . ’ 
ermit immediate assembly of metal- ener aes tural joints and floor panels. Can 
I Abe @ EPON ADHESIVE VIII: High strength, > J ’ I 
to-metal bonded parts. Contact pres- capable of withstanding moderately high Epon adhesives solve an assembly } 


sure alone is all that is required to 
form sound bonds. Surfaces before 


bonding need not be machine-finished 


service temperatures. Cures in 90 min- 
utes at 200°F. 

@ EPON ADHESIVE 422: A special formu- 
lation in tape form for service at tempera- 
tures up to 600 F. 


problem for you? Write us about 
your problem and we'll send full 


technical information and samples. 


Epon resins are the epoxy polymers made exclusively by Shell Chemical Corporation) 


SHELL CHEMICAL CORPORATION 


CHEMICAL PARTNER OF INDUSTRY AND AGRICULTURE 


380 Madison Avenue, New York 17, New York 


Atlante + Boston - Chicage + Cleveland - Detroit - Heuston « Les Angeles - Newark - New York + Sen Francisce + $1. Levis 
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IN CAMADA: Chemicel Division, Shell Oil Company of Coneda, Limited + Mentrect + Terente + Vencouver 
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ALSO ON THE MARKET Black Knight surface sealer is said to 


prevent softening and disintegration, 
of blacktop surfaces due to attack by 
oils, greases, gasoline, jet fuel and 





Overvoltage protection relay can be weatlies Aimiihde tn chaicedl meen 
incorporated into any aircraft a.c. all me ‘rapa | re 
electric system or panel. The relay is Co 1 \\ ese St Philadelphia 
2.38 in. long, 0.383-in. in diameter 44 Pa : wae a ate 
ind weighs 0.177 oz. It does not re- fF 6 
quire rectifiers or stand-by power. 
Jack & Heintz, Inc., 17600 Broadway, 
Cleveland 1, Ohio. 


Mobile die tryout presses, available in | 
models of 50 or 75-ton capacity, can Flexible printed circuit cables are made 
be operated either airdraulically or by laminating plastic KelF with 


Silicone lubricants for jet aviation and ' : sulical Head can be released copper in thin sheets for light weight 


P md rotated up g 240 leo ) } ing ; ‘ a 
industry have an operating temperature sie’ ed up to 240 de Alpha Additional conducting and insulating 


range from —100 to over 400F. Versi 
lube F-50 and G-300 lubricants arc 
currently being used in tests on jet “ol , 
aircraft components.—Silicone Products Hig pressure bottle cart, original : 
Dept., General Electric Co.. Water designed to provide n air source for Setting dummy hands on a new 8-day 
ford. N. Y Starting ] lrcraft engines in areas iircraft clock, A-11 MB, KCCps track of 
remote from standard source supplies estimated time of arrival. One set of 
Miniature electro-magnetic clutches high pressure ur fo! in pasos Lhe dumm hands 18 painted on the 
ind brakes weich 24 oz.. are less than wnt is 42 in high, 38 in. wide and rvstal while the other is attached to 
— — ” 4 a ; , Dein } ae vy 2000 ' O 
1 in. in diameter, consume 2 watts of © in long, weighs approx natel 2,000 center knob which can be m¢ ved. 
power, and deliver 30 in.-oz. of torque. lb., and has a capacity of 18,000 cu Wakmann Watch Co., 15 W. 4 
Size 100 clutches and brakes can be *"_ _Dehumidifier 4SCFM is 18 in.  St., New York 36, N. ¥. 
used at speeds to 4.000 rpm., respons¢ wide. 24 In deep ind 50 in high . k 
time ranges from 10 to 15 ms.—Dial has input ai temperatures up to 1501 Bakelite fluorothene water jacket 
Products Co., 9 Avenue E. Bavonne, he unit also dehumidifies gases of all adapter on 300-amp. Heliarc welding 
N. J tvpes and may be used to cool liquids torch resists surface temperatures as 
Accessory Controls & Equipment high as 400F. without distortion or 
Corp., 146 Willard Ave., Newington, leakage.—Linde Air Products Co., 646 
Frelinghuysen Ave., Newark, N. J. 


Press and Machine, Inc., 9281] Free lavers can be added to the basic cable 
land Ave., Detroit 28. Mich de pending on the ipplic ition.—Sanders 
Associates. Inc., Nashua, N. H. 


Low range flow sensor measures flow 
over a range from .07 to 0.7 gpm. 
The unit produces an a.c. output 
signal whose frequency is directly pro 
portional to flow and can be used with 

a digital counting or computing system - 

or with an electronic frequency con 

verter. Units are available for operat RECORD THE DATA 
ing at temperatures from —300 to 


t—<. YOU WANT with the 
Type B  Hinelight uses a_ graded g RELIABLE V-10 


nn 





circumferential tube light arrangement 
which places the camera lens inside the 


light source, thereby producing shadow- 
” YI The high cost of setting up for tests makes 
imperative the extreme reliability which only 


the V-10 Camera has proven in the field... 
in more in-use tests than any other recording 
camera...in the fastest aircraft...at highest 
altitudes... subjected to rigorous in-use tests 
of vibration and G-load and temperature 
change under actual working conditions. 


BUILT BY ENGINEERS—FOR ENGINEERS 

The V-10 Camera is specially designed and 

built for all applications where essential 

data can be recorded photographically. It 

is not just another “movie” camera with 

modifications. The V-10, therefore, has features not found in other units. 
For example: (1) Fewer working parts (2) Faster, simpler loading 
and unloading (3) Compact, requires only 1/5 cu. ft. space... Room 
for Intervelometer inside case (4) Film travel either up or down... 
(5) Double frame picture size optional (6) Can be converted into a 
projector easily and quickly...(7) Remote film indicator switch 

FOR COMPLETE REPORT COVERING THESE AND MANY OTHER 
7 V-10 FEATURES, WRITE, WIRE OR PHONE ia 





free photographs for laboratory and 
engineering applications.—Hinelight TVITITMTTTI TL 


Yorp., 2500 ] St., Fort W: ‘ 
ade ‘ is 9 7 12808 Venice Boulevard, Venice, California - EXmont 8-2579 
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ESNA* 


How Alcoa helped 
cut weight of aircraft 
stop nuts 60% 


Because of exceptional strength requirements, 
high-strength steel aircraft bolts have traditionally 
required steel nuts. ESNA engineers called in Alcoa. 
Would we work with them in developing a high- 
strength lightweight aluminum stop nut? Several 
high-strength aluminum alloys were tested in dif- 
ferent tempers. Shear, torsion and corrosion expo- 
sure tests were conducted. In all, 672 tests includ- 
ing 158 microscopic examinations and 70 solution 
potential measurements were made to verify the 
high resistance to corrosion. ESNA with the assist- 
ance of Alcoa’s Aluminum Research Laboratories 
came up with a complete line of aluminum alloy 
stop nuts 4” and smaller which met AN-365 and 
AN-366 tensile requirements. 

The result?...ESNA Blue J fasteners saved 
30 lbs on the Douglas A4D Skyhawk attack 
bomber. On a plane the size of a B-36, they would 
save several hundred pounds. 

ESNA’s exacting requirements of high strength, 





High-strength, aluminum-alloy nylon insert nuts. Weight saving —up 
to 0.82 ib/100 pieces. Average 60% lighter! 


lightness and corrosion resistance may differ from 
yours. But experience gained from thousands of 
such projects is available through Alcoa’s Alumi- 
num Research Laboratories. Helping to make your 
product perform better in aluminum could be our 
next job. Contact your nearest Alcoa sales office. 
Aluminum Company of America, 1800-K Alcoa 
Building, Pittsburgh 19, Pa. 


*Trademark of Elastic Stop Nut Corporation of America 


Your Guide to Aluminum Value 


ALCOA_Y. 
ALUMINU 


mitt PROOUCTS 
ourany oF ananroe 


" TOT acoa 
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Stock Sales Reported 
Disposal of 10,900 common shares 

by Robert M. Love, director of Al 

legheny Airlines, Inc., leaving a hold 

ing of 8,500 has been reported by the 

Securities and Exchange Commission 


Other 
August to 
ACF 
common 
director 


transactions reported for the 
mid-September 
Ine. Acquisition 
Charles . Hardy 
making a holding of l 


posal of 100 shares of 


period vere 
Industries, 
shares by 


cumulati 
vertible preferred, total holding, by 
J. Hardy, Jr 

Aero Supply Mfg. Co., Ine Acquis n 
of 0400 common shares by Henry M. Mar 
director, making a direct holding 
and an indirect holding of 


1900 common shares 


director 


golis 
15.700 
acquisition of 
director 
of 7,893 and an 
American 


Strauss making a direct 
indirect 
Airlines Inc. Disposal 
shares by C. R. Smith 
nd director Iding 
isposal of 2,000 common sl 
Whitlock 
Aveo 


holding 


common 
leaving a he 
ares | 
officer leaving a holding 


Disposal of 1 


Mfg. Corp. 
mon shares by James D. Shouse 
iIding of 


Corp. Disposa 


lirector, leaving a h 1,050 
Bendix Aviation p 
common shares by Charles Humme 
leaving a holding of 870 
California Eastern Aviation 
sition of 200 common shares by 
beneficial owner 


} 


Ine. Act 
Jorge Cart 
and director 
holding of 118,985 and ar 
direct holding of 39,322; acquisition of 
common shares by William E. Cunning? 
director, making a holding of 114,000 
posal of 1700 common shares by J 
Haight 


direct 


mak 


nicero 


ing a direct 


officer and director, leaving ar 
holding of 5,800 acquisition i 
Edward A. Kerbs. dire: 
direct holding of 
holding of 125 
Airlines, Inc. Acquisition of 500 
Crawford Johnson, Jr., 
holding of 1,205 equ 
ommon shares through exer 
option by Charles H. Murchison 
director, making a holding of 20,605: di 
posal of 1,000 common shares by Thon 
LD. Neelands, Jr., director 


of 5,825 


common shares by 
tor, making a 11.000 
in indirect 
Capital 
ommon 
director 


Sition of 


shares by 
making a 
200 « 


cise otf 


leaving a hok 


Chance Vought Aireraft. Acquisit 
°00 common shares by Frederick O. Det 
weiler, officer and director, making a hold 
ing of 1,600; acquisition of 300 
shares by James J. Gaffney, officer 
t holding of 400; acquisition of 100 common 
shares by H. B. Sallada, officer 
making a holding of 200; acquisition of 204 
Newton V. Turney, offi- 
cer and director, making a holding of 200 

Continental Air Lines, Ine. Acquisi 
of 400 common shares by Frank H. Ri 
son Jr director, making a holdin 
2.400 

Eastern Air Lines 
common shares by Stuyvesant 
director, leaving a holding of 

General Electric Co. Acquisition of 2 
common shares by Walter R. G B 
officer, making a holding of 6,972: acquisi 
tion of 400 common shares by John Holm: 
director, making a holding of 
sition of 2,100 common shares by Donald L 
Millham, officer, making a holding of 4 : 
acquisition of 1,218 common shares by Ros 
I. Parker, officer, making a 
1.440; disposal of 400 
Sidney J Weinberg, 
direct holding 
holding of 400 

General Dynamics Corp. 
common shares by J. 
officer and director 
2,410 

Goodyear Tire.& Rubber. Disposal of 
common shares by R. P.-Dinsmore 
leaving a holding of 5,396: 


comm 


makir 
ind director 
common shares by 


Ine. Disposal 
Peabody 


200, 


LOOO: ae qu 


holding of 
common shares by 
director 
of 1,500 


leaving 
and an indire 

Disposal of 5,000 
Geoffrey Notman 
leaving a 


acquisition 

Edward B. Greens 
director holding of 2,607: a 
sition of 111 common shares by J. C. 
saker, director, making a 
disposal of 1,000 common 
ard L. Hyde, officer and 
a holding of 8,472; acquisition of 
mon shares by J. P. McWilliams, direct 


237 common shares by 
making a qui- 
Hun- 
holding of 1,2: 

shares by How 
director, leaving 


100 com- 


holding of 


Kaiser Aluminum 


Lear Ine 
I » Be 
f 


MeDonnell Aircraft Corp 
Ty 
Northrop Aircraft, Ine 


re | ~ 


Pan American World Airways Ine 


- 


4.9 


Radio Cerp. of America 
I SI ire t 
' Tit 

Selar Aircraft Co 


i 


if 
Sperry Kand Corp 
n share y Be 
hee making a ‘ 
Thempsen Products Inc. Disposal 
! t t ! ding by 


\W 


United Aircraft Corp 


i \\ 

rd) «(ddires 

Mansfie 

‘ making a 

Westinghouse Electric Corp 
0 mmo! 


" 


lele-b4-1¢ 
1) Mol al — 
time with 


NIGROGRAL 


High Temperature Brazing Cuts Joining Time and Costs 


Nicrobraz and our dry hydrogen fur- 
naces made possible the brazing of this 
diffuser casing assembly in one opera- 
tion, with no distortion or oxidation. 
If you must join (or harden, or anneal) 
stainless steel, then our three stainless 
processing plants can help you to 
perform experimental and production 
stainless steel processing and brazing. 


Nicrobraz, a Wall Colmonoy product, 
produces brazed joints in stainless steel 
assemblies that equal the parent metal 
in tensile strength at 2000° F., and 
are corrosion and oxidation resistant. 
Available as powder, rod, shim stock, 
paste, and wire. Write for the Nicrobraz 
brochure. It covers both the alloy and 
the facilities available. 


STAINLESS PROCESSING DIVISION 
WALL COLMONOY CORPORATION 
19345 John R Street * Detroit 3, Michigan 


SYLVANIA: Bristol Pike, Morrisville, Pa.. CALIFORNIA: 1565 Bluff Ro 


Montebello, Cal 





PREVENT DAMAGE TO RADAR RT 
UNITS AND WAVEGUIDE ASSEMBLIES 


no tools needed 
compact, maintains air pressure 


Mirtror. 


BOSCO DOOOOCOOOOOOOOOOSOCO OI OOCOOOOOOOOOOO 


WOOOOOOOOOOO GOGO ODO OOO OOOO OO DAI HN 


Arerteor. QUICK DISCONNECTS! 


eliminates thread wear * ideal for tight quarters 

* connects in seconds * 

* corrosion-resistant 
shock and vibration proof 


Available for military type square or round flanges. 
Write Dept. S for complete information. 


1095 W. ELIZABETH AVE., LINDEN 2, N. J. 
— Offices in principal cities 
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access \openings. . . keeps them operational at temperature extremes 


Silastic*, Dow Corning’s silicone rubber, stays resilient and keeps its 
shape at temperatures ranging from —100 to 500 F. That’s why Boeing 
uses Silastic for positive, trouble-free sealing around access doors in 


the B-47 Stratojet. Silastic withstands ozone and weathering . . . has 
far greater resistance to compression set than organic rubbers at both 
high and low temperatures . . . may be extruded in practically any cross- 


sectional size or shape. 





Access doors open readily because Silastic does not stick to door frame 
surfaces. And because of its stability at both high and low temperatures, 
Silastic is also being used successfully to prevent air turbulence around 


panes Sia nt pee 




















Mail coupon wing flaps and cagme nacelles on other aircraft. 
for complete A product of the jet age, Silastic has helped make many other jet age 
inf ti achievements possible! When you need a rubbery material that will 
inrormation stay rubbery and keep its shape at temperatures which would melt 
on SILASTIC organic rubbers or freeze them brittle, you need SILASTIC! 
ees ss ee -—S—s 4 
Dow Corning Corporation : , ! 
Midland, Mich., Dept. 0910-C i in silicones | 
1 e 
Please send me your l DOW CORNING 
Y AT ‘ 
cms Gee eninier 1 DOW CORNING A) CORPORATION 
NAME i MIDLAND MICHIGAN 
COMPANY : 
ADDRESS — ; 
ane — arene i °rM REG. U.S. PAT. OFF. 
56 
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ILS GLIDE PATH PROFILE 
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lp RADAR ADVISORIES TRANSMITTED TO AIRCRAFT 
Lr limiy Outer Your altitude is very low - Pull up, Pull up. 
- morker i see youre puiling up 
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RADAR ADVISORIES TRANSMITTED TO AIRCRAFT . 

Do not descend any lower - do not descend ony lower-- 

Level off- Alt. 200 ------------------------ a 


About to intercept glide path 150° below GP. ------!---’ [500 lett ]|_ 3724 to | Point of touchdown 
of course one of pier on glide slope 
~ a ; 


a ——e - ——— - — a 























Distance out from & i | te | + 
point of touchdown 5 ™i. 3mi. 2mi. Imi. ‘ 
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j ——— 


Outer | / End ots © Control 
morker ' eo | runwoy tower 
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PROBABLE FLIGHT PATH and positions of LAI Flight 451 during last, and fatal, approach to Runway 4 at New York International Air 
port on Dec. 15, 1954. Information is based on data obtained from transcription of radar advisories 


Official CAB Report on Italian DC-6B Crash at Idlewild 


Pilot Fatigue Caused Erratic Approach 


The Accident rer arc arose tg ir 


At approximately 1400," December ae ral ( t , the segment 
1954, an Italian Airlines DC-6B, Italian Newfoundland (t il stoy d d , oot little ot 
registry I-LINE, crashed into the pier whicl Na t f t nstrument flight, and no appar 
supported the left row of slope ling f t ; f lifh \rrival and de 
proach lights to runway 4 the Ne t f 5 
York International Airport (Idlewild). ‘The 
accident occurred during the flight's fourth t 
instrument approach to the airport lim Cl er 17. 1-4 I id , id ver } d 

The entire crew of 10 and 16 of the behin hed i f it tt q ! d |-LINE landed 


22 passengers were killed; 4 of the 6 sur ting fligh ne passengers deplaned and 





thi TX 


acest ition weathel 





vivors received serious injuries 


The aircraft was demolished by impact 


und sank in Jamaica Bay An intense fuel 
fire followed the impact and spread over liraglia t d t 7 ‘ f flig) 

the water surface and pict I i hight | rt filed an IFR (Intrument Flight 

t I t ‘ flight plan with the Boston ART( 

° ° n perate ir Par | t Air Koute trathe ¢ it ( iter through 

History of the Flight \\ ,insepp | kbauer d r'WA (Trans World Airlines) which per 


1dcT ct i operation 


+] 


Flight 451 is one of four Italian Airlines 
flights scheduled weekly over the North 
Atlantic between the Rome-Ciampino Air- 
port, Rome, Italy, and the New York Inter- 
All times referred to herein, except where Pare | 
indicated otherwise ire Eastern Standard vell nde 


and based on the 24-hour clock. tt ‘ t t rt t HiOWADIC OT I NV, and th 


AVIATION WEEK, October 31, 1955 57 





iS THE 
WORLD'S LARGEST 
PRODUCER OF 
READY -TO -INSTALL 
POWER PACKAGES 
FOR AIRPLANES . but that's only part of the Rohr Stor) 





ROHR has won fame for becom- 

ing the world’s largest producer 

of ready-to-install power packages 

for airplanes like the all-jet Boeing 

B-52, the Douglas DC-7 and other 

great military and commercial 
planes. 

But the whole ROHR story is in 

2 millions of parts, for in 

addition to power 

packages ROHR builds 

over 30,000 other dif- 

ferent parts for aircraft 


of all kinds 


When you want aircraft parts better, 
faster, cheaper...callon ROHR 
and the ROHR engineering skill 
and production know-how gained 
from building thousands of power 
packages—and millions of other aircraft parts. 


AIRCRAFT CORPORATION 


CHULA VISTA AND RIVERSIDE CALIFORNIA 
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load was properly distributed in relation to 
the center of gravity of the aircraft. ‘The 
flight departed Boston at 1013 

After an uneventful instrument flight in 
volving normal Air Route Traffic Control 
routing and control, Flight 451 reported 
at 1122 to the Idlewild Approach Control 
as being over the Mitchell Radio Range 
Station at 7,000 feet. The flight was then 
cleared to enter the Scotland holding pat 
tern (located approximately 13 nautical 
miles southwest of the Airport) and wa 
subsequently “laddered down” to the num 
ber one position to approach 

Between 1147 and 1159 weather condi 
tions deteriorated below the ceiling mini 
mum of 400 feet for landing on runwa 
22, the runway then in use. The flight 
continued to hold 

At 1159 reported weather conditions 
improved and I-LINE was cleared for an 
approach to runway 22 using the back 
course of the ILS (Instrument Landing 
System At 1218 the flight reported it 
had discontinued this approach It wa 
then issued missed-approach — instruction 
and returned to the Scotland holding pat 
tern Shortly thereafter weather condi 
tions were again reported below minimums 
for runway 22 They were then reported 
as: Ceiling 300 feet, broken, 2,500 feet 
overcast; visibility 24 miles, light rain and 
fog; wind south-southeast 20 knots 

While holding, the flight was asked by 
Approach Control if it would bi 
make in approach to runway + 
runway, considering the tailwind 
nent The flight accepted runway 4 and 
was cleared at 1307 for an ILS approach 
\t 1313 the tower was advised by 451 tha 
the approach had been missed 


Abandoned GCA Approach 


Ihe flight was next offered, and it a 
cepted, a GCA. (Ground Controlled Ap 
proach Ihis approach was abandoned at 
1324, a missed-approach procedure wa 
followed, and the flight returned to Scot 
land 

At 1327 the Italian Airlines Station Man 
ager, in a message relayed by the tow 
isked the flight its remaining fuel, and 
received the reply that there was thr 
hours of holding fuel The Station Man 
iger then suggested that the flight hold 
for 14 hours and if unable to land t 
proceed to Washington, D. C At 132 
the flight acknowledged this message 

At 1349 the flight was again cleared for 
an ILS approach, the third approach t 
runway 4 and its fourth to the airport 
\t approximately 1400 the aircraft struck 
the left pier. The impact was accompanied 
by a violent explosion and followed by an 
intense fire lower personnel immediate]; 
sounded the crash alarm and_ initiated 
cmergency procedures. 

At the time of the accident weather con 
ditions were reported as: Ceiling 200 over 
cast; visibility 24 miles, light rai and fog 
wind south-southeast 16 knots. Italian Ai 
lines minimums for ILS approaches to run 
way + are ceiling 200 feet and visibility 


§ mile 


Investigation 


Investigation at the accident scene dis 
closed the aircraft struck the left inbound 
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YOUR EXECUTIVE AIRCRAFT 
DESERVES THE BEST 


ENGINE OVERHAUL 


For aircraft engine overhaul service, Pratt & Whitney Aircraft’s 
Airport Department is “home” for many types of business aircraft, 
Like many of the nation’s leading companies, you can enjoy the 
advantages and reassurances that go with engine work performed 


at the factory. It can cost less, too, in the long run. 


PARTS REPAIR 


Certain types of engine parts repair, such as rebarreling cylinders 
or rematching crankcases, require factory facilities and factory 
methods that are available to you at the Airport Department. 
Complete equipment for all possible parts repair jobs—large or 


small assures prompt de pe ndable work, 


AIRFRAME OVERHAUL 


Expanded service hangar facilities can accommodate even the 
largest commercial aircraft. Service is prompt. Regular work in- 
cludes inspections, engine changes, radio and instrument repair, 


I 


airframe repairs or modifications and general aircraft maintenance. 


For further information 


on your particular requirement fly to, or write: 


PRATT & WHITNEY AIRCRAFT 


AIRPORT DEPARTMENT 


RENTSCHLER AIRPORT 4 ’ EAST HARTFORD, CONNECTICUT 





New half-million square-foot 
plant of Valve Division, 
housing valve production 


and research exclusively. 





VALVE DIVISION'S NEW, LARGER PLANT 
relieves engine builders of 


valve-production problems 


Bring your engine valve and other valve-train requirements to the Valve 
Division in its new, 500,000 square-foot plant occupied entirely by the 
Valve Division’s manufacturing and development facilities. 

Our increased capacity can easily absorb your scheduling headaches... 
can also provide ready-to-go facilities for engineering and research on your 
particular engine designs. Two problems less for automotive-, aircraft-, and 
stationary-engine builders. 





Expanded facilities, modern production machinery and our greater flexi- | 
bility assure prompt delivery of your valve-train parts to match your engine 
production requirements. ! 

Let the Valve Division be the primary designer and supplier of your 
valve-train components . . . valves, rotators, tappets, seat inserts, locks, retainer 
caps, and lifters. 





wy 


Valve Division © 


Thompson Products, Inc, 


1455 EAST 185th STREET, CLEVELAND 10, OHIO 
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pier The picr, primarily constructed of 
heavy wooden piles, extended approximat 
2,000 feet into Jamaica Bay with its off 
shore end 2,530 feet from the appr 
end of runway 4 

The floor of the pier was approximat 
14 feet above the water level in th Ba 
at low tide At the offshore end a vehi 
lar turnaround was constructed of m 
ous piles forming each of its fou 
the tops of which were ibout 
ibove the pier floor 


Hit East Half of Pier 


lirst contact was with the pier onl 
few feet above the wate: \t impa 
uircraft was moving nearly parallel 
the pier toward runway + Lhe in 
shattered the east half of the end of 
pict, breaking and splintering the tops 
most of the 11 piles composing th« 
cast cornel lhe bulk of the an 
wreckage then sank in approximately 
teet of water, mainly along the mnglit 
of the pier, over a distance of approxinat 
1.550 feet toward shore 

Ihe nature of damage to the p 
closeness to the water, and the fa 


‘ that 
little wreckage came to rest near the poimt 
of impact indicated the aircraft sti 
without an appreciable rate of descent 
\ propeller slash mark made by a 
of the number one propeller was found im 
the center pile at the offshore end of th 
pict This cut disclosed that the num! 


iad 


one engine nacelle was nearly centered 


with that position and the aircraft 1S 
lightly nose-up at impact This propel 
axis having been established made it ap 
parent that the number two engine crashed 
into the southeast corner of the pier. Com 
parison of the heights of damage mark 
cross the end of the pier revealed that 
the aircraft was nearly level laterally at 
the instant of impact. 

Following the initial impact the left 
outer wing panel wrapped around the pil 
ing and shattered. The center section of 
this wing went forward. above the pie 
deck, destroying several light installations 
before it veered off to the nght 

At initial impact the fuselage was to 
the right side of the pier and thus the 
main portion of the aircraft continued on 
making additional contacts with the pier 
during this travel. These impacts disinte 
grated the right wing outer panel and for 
ward fuselage. During this time number 
three and number four engines were torn 
out. As the remainder of the fuselage 
moved forward it turned approximately 15\ 
degrees and when about 1,300 feet beyond 
the initial impact point it was moving 
backward. 


Rescue Operations 


Ihe six surviving passengers were seated 
at various positions in the main passenger 
cabin I'wo were able to extricate them 
selves from the wreckage and climb onto 
the burning pier, but ahead of the fire, en 
abling them to proceed immediately t 
safety Ihe others were forced into the 
Bay and were rescued by a private boat 
operator or helicopters dispatched by the 
New York Port Authority, the New York 
Police Department, and the Coast Guard 

Smoke, fire, and the location of the a 
cident presented great difficulty in rescue ac 
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NORTH AMERICAN’S 


Columbus Division 


offers 


opportunities 


in OHIO for QUALIFIED 
ENCINEERS 


of the 
engineering team. Many 
ce, super-sonic air- 


jht by 


t be further 
new proj- 
types of 


Be... TOM 


cists, Ther- 

Structural 
Mechanical! and 
‘lectronic Engineers, 
wer Plant 

W eights 

‘ for more 

el, Department 56A, 


Engineering Ahead for a Better Tomorrow 


NortH A MERICAN Aviation, INC. 
COLUMBUS DIVISION 








The de Havilland Spectre is a liquid-propellent rocket engine which 


has been specifically designed for high-performance interceptor-fighters 


capable of achieving very high supersonic speeds, and of being operated 
in rarefied atmosphere beyond the scope of conventional air-breathing 


engines. (¢ ombined with a pure jet engine, suc h as the Gyron, it prov ides: 


® Greatly improved take-off performance 
®@ Maximum rate of climb in the stratosphere. 
bd Rapid acceleration at supersoni spe eds, 


ad Ample powel for manoeuvrability at extreme altitudes, 


LEAVESDEN AERODROME, HERTFORDSHIRE, ENGLAND 
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tivities; however, they were accomplished as 
quickly and efficiently as possible under 
these circumstances. 

I'wo areas of fire damage were evident in 
the wreckage: however, in both instance 
they clearly occurred following the initial 
impact 

Recovery operations, undertaken in ex 
tremely difficult conditions, produced about 
80 percent of the aircraft. The wreckag 
was laid out for detailed examination, the 
result of which disclosed ne evidence of 
fatigue cracking, structural failure, or mal 
functioning controls prior to impact 


Examination of Wreckage 


Examination of the components of th 


landing gear and flaps indicated that at 
impact the landing gear was fully retracted 
and the flaps were extended approximatels 
18 degrees 

Maintenance records of the aircraft cov 
cring its entire service life showed that in 
spections were performed within the speci 
fied intervals, all pilot complaints were 
corrected, and required replacements duc 
to service time had been made. No repet 
tive discrepancies affecting airworthiness of 
the aircraft were found 

Examination of the severely damaged 
ILS receiver and indicators disclosed m 
evidence of malfunction or failure prior to 
impact 

Only a portion of the number four en- 
gine was recovered which was insufficient 
to determine its operating condition. Num 
bers one and two engines received sever 
impact damage from striking the pier 
Heavy cylinder damage to number one wa 
confined primarily to the lower half 
whereas corresponding damage to number 
two was general around the entire engin 
The number three engine sustained water 
damage The power sections, main oil 
screens, and oil pumps from the engines 
did not disclose any evidence of failure or 
malfunction prior to impact Most other 
components and accessories disclosed s¢ 
vere impact damage characteristic of sud 
den deceleration 

Only the numbers three and four pr 
pellers were recovered. Most indicative of 
the power settings at impact were propeller 
cuts found in the pier made by the num- 
ber one and number two propellers and 
the rpm setting of the governor of th 
number four propeller This evidence in 
dicated appreciable, probably takeoff, power 
at impact 


Testimony of Witnesses 


Supporting the evidence of the struc- 
tures, powerplant, and propeller examina- 
tions were the statements of surviving pas 
sengers, one a pilot, which indicated they 
did not hear or see anything unusual rela 
tive to the performance of the aircraft 
Ihe crew at no time in the many radio 
communications made with various facili 
ties en route and at the airport mentioned 
any difficulty 

During the accident period a normal crew 
was on dutv in the Idlewild tower locate: 
about one mile north-northwest of the ap 
proach end of runway 4 \ two-way rr 
cording unit made a_ permanent record 
of the transmissions between flights and 
the various control tower positions \ 
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high pressure performance 


Hydro-Aire is now delivering Hot Air Valves designed to 
control pressures to 250 psi and higher. High tempera- 
ture’s no problem, either: up to 950° F operating tempera 


ture, and over 500°F ambient 


In our experience with hot numbers working under pres 
sure (no, no Chudleigh, not what you're thinking of!), we 
think these figures are rather good. Our work in this field 
(shut UP, Chudleigh) includes Piston Plug Valves, But 
terfly Valves, Sliding Gate Valves, Pressure Regulators, 
all to the same high standards; and they come solenoid 


actuated, motor actuated or pneumatically actuated. 


That's our 35-079 Pressure Regulator illustrated, being 
supplied for the latest, most powerful jet engines now in 


production. Write Hydro-Aire for complete design data. 


hot air valves 


by 
) yt , who also make 
1 ) | ' hytrol +» TURBO MACHINERY 
j HY V/L PUMPS 


FUEL VALVES e 


BURBANK, CALIFORNIA e Aviation Subsidiary of CRANE CO. 
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Guide 


Brings A Unique, 


Long-Needed Publishing Service 


to the Aviation Industry 


November 28, 1955, an all-important, needed publishing 
service will be available to the aviation industry... 
AVIATION WEEK’s Annual BUYERS’ GUIDE. The 
dramatic development of aviation into today’s multi-billion 
dollar giant—reaching into all phases of manufacturing— 
demanding a constant flow of products and materials from 
tens of thousands of separate suppliers—has made a com- 
prehensive, complete source book of suppliers and manu- 
facturers a must for all segments of the Industry. 
AVIATION WEEK’s BUYERS’ GUIDE answers this in- 
iclligence need with an information service of year-’round 
usefulness, placed directly into the hands of some *57,000 
key aviation engineers, management men, design and pur- 
cnasing personnel—men who make up aviation’s real buy- 
ing influences . . . in the industry itself, in the Air Force, 
and throughout the Government. 


The latest developments in military procurement will be 
covered in a special report. Included in the detailed infor- 
mation to be presented will be: Air Materiel Command— 
Air Research and Development Command buying prac- 
tices, personnel listings—by name, procurement centers, etc.; 
All-inclusive listings of manufacturers of aeronautical and 
allied products, sectionalized for maximum utility under 
six major headings: Aircraft, Missiles, Avionics, Supporting 
Groups, Nuclear Power Systems, Airlines and Airports. 

Indexing is set up to provide quick, easily referred-to lo- 


cators for all products. In addition, advertisements and 
product listings will be keyed to each other for ready refer- 
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MISSILES: 
Airframe and components 

Equipment, including ground-handling, 
Powerplant 


| 
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SUPPORTING GROUPS: Doto systems computers, punch-card 
systems etc., Electrical, Ground equipment, Hardware, Hydraulics, In- 
strumentation, Materials including fuels, chemicals, plastics, metals, etc 
Tooling including machine tools, optical jigging systems, hand tools 










ence. AVIATION WEEK’s BUYERS’ GUIDE also will 
carry Trade Name and Distributor listings—making this 
publication the most complete single source of buying in- 
formation available to the aviation industry today. 


Every AVIATION WEEK subscriber will receive the 
BUYERS’ GUIDE. That’s a market of some *57,000 key 
aviation people plus substantial bonus circulation 


through the sale of extra copies of the BUYERS’ GUIDE 
to aviation companies and government agencies (Price for 
additional copies is $3.00 each). AVIATION WEEK’s 
BUYERS’ GUIDE will be read, referred to, and depended 


upon constantly wherever aviation business is transacted. 





McGraw-Hill Publishing Company, Inc., 330 West 42nd Street, New York 36, N. Y.: Other Advertising Sales Offices: Atlanta 3, Ga., 80] Rhodes- 





Haverty Bidg. Boston 16, Mass., 350 Pork Square Bidg. Chicago 11, #ll., 520 N. Michigan Ave. Cleveland 15, Ohio, 1510 Hanna Bidg. Dallas 1, Texas, First 
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Aviation monufacturers, products, and services will be listed under these six major headings. 


to 


AIRCRAFT: 

Airframe and components, 
Landing gear, Powerplant 
Armament, Fixed equipment 


NUCLEAR POWER SYSTEMS: 
Accessories ond components 

Design services 

Reactor fabrication 


Be sure your complete line of products and services is 
listed in this basic book of buying information. Special 
discounts are offered for multipage and catalog-type ad- 
vertisements. Your AVIATION WEEK representative will 
gladly help you plan your advertising to make the most 
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AIRLINES AND AIRPORTS: 
Scheduled carriers, Non-scheduled 
carriers, Cargo carriers, 

Ground equipment, Lighting 





AVIONICS: Communications systems & equipment, Radar-fire con- 
trol systems & equipment, Instrumentation and controls, Navigation 
systems & equipment, Components and devices, Test equipment, Com- 
puters & data processing equipment 





economical and resultful use of the GUIDE. Call him 
today. 

* Average net paid circulation, 51,893 (June, 1955 ABC 
Statement). Paid circulation of current weekly issues more 
than 53,000. Current weekly print order exceeds 57,000. 
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A McGRAW-HILL PUBLICATION @ 


Hotionel Bonk Sidg, Detrolt 26, Mich., 856 Penobscot Bidg., London E. C. 4, England, 95 Forringdon Street. Los Angeles 17, Calif., 1111 Wilshire Bivd 


Pittsburgh 22, Pa., 919 Oliver Bidg. Philadelphia 3, Pa., 17th and Sansom Streets 


San Francisco 4, Calif., 68 Post Street. St. Lowls 8, Mo., Continental Bidg 





The Most Juusted Name in Vi 


Pioneers in 


Development of 


Vibration-Resistant 
Electrical Connector 


The unsatisfied demand for a rugged, 
dependable connector capable of meeting 
the exacting requirements of modern air- 
craft led the Scintilla Division of Bendix* 
to develop the first vibration-resistant 
electrical connector. These connectors 
using the revolutionary new insert mate- 
rial known as Scinflex were first used on 
Scintilla Division’s ignition equipment 
for piston engines. 
So outstanding was the performance 
of this new and better connector that its 
acceptance and use have now become 
world-wide. Today the Scintilla Division 
is a major contributor to the electrical 
connector industry. 'Y 
This pioneering has never stopped. \ 
Bendix was first in the field with cad- i ‘oe 
mium plated connectors, which were later ai / le) m “\ \ - 
made a requirement of military specifi- om ie /@ “da \ i 
cations. Our latest contribution is the , 4 od y #/ i /@ . 
best engineered closed entry socket con- id j Mk fd Lg ll : 
tact available anywhere—one which can- ‘@ {fl ‘i i fil 
not be mechanically overstressed. i a | ‘i 


*TRADE-MARKs 


SCINTILLA DIVISION 


AVIATION CORPORATION 


SIDNEY, NEW YORK 


AVIATION PRODUCTS= Low and high tension 

ignition systems for piston, jet, turbo-jet engines and 

rocket motors . . . ignition analyzers . . . radio shielding 

harness and noise filters . . . switches . . . booster coils 
. electrical connectors. 





Export Sales: Bendix International Division * 205 East 42nd St., New York 17, N. Y. 
FACTORY BRANCH OFFICES: 117 E. Providencia Ave., Burbank, Calif. @ Stephenson Bldg., 6560 Cass Ave., 
Detroit 2, Mich. @ 512 West Ave., Jenkintown, Pa. @ Brouwer Bldg., 176 W. Wisconsin Ave., Milwaukee, 
Wisc. @ American Bldg., 4 South Main St., Dayton 2, Ohio @ 8401 Cedar Springs Rd., Dallas 19, Texas 
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feature of the recorder enabled determina- 
tion of the elapsed time during and betwee 
transmissions 


Radar Advice 


Ihe radar controller, located in the IFR 
rooms several floors below the tower cab, 
gave radar advisories to all flights making 
ILS approaches. The purpose of the ad 
visories was to inform the flights of their 
positions as observed on radar relative to 
the glide slope, the localizer path, and 
distance to touchdown. ‘The advisories 
were given as a responsibility of the con 
troller at various intervals during the prog 
ress of the approach. 

A study of the recorded advisories was 
made as a phase of the investigation. Its 
purpose was an effort to reconstruct as 
accurately as possible the probable flight 
path of the aircraft during the last ap 
proach. (See sketch, page 5/7 

Considered in conjunction with this study 
were the explanatory testimony of the radar 
controller, observations of two eyewitnesses, 
and testimony of surviving passengers 

It was learned that before instrument ap 
proach was started positive radio contact was 
established and flight had been given latest 
weather and altimeter information. 

During the initial portion of the ILS 
approach radar contact was established and 
as the aircraft approached the four-miles 
from-touchdown point it was observed to 
be somewhat to the right of the localizer 
path drifting left. Before reaching this 
position the flight was slightly left of 
course and lower than normal During 
this time it was advised to maintain alti 
tude; the flight continued to descend 


Below Glide Path 


At approximately the three-mile point 
the radar controller advised the flight that 
it appeared to be at 500 feet altitude and 
still descending. He then emphatically ad 
vised the pilot to level off. 

While the aircraft approached the two 
mile point the controller advised the 
light as follows, “Item Nan Easy level off, 
vour altitude shows as 200 feet. About to 
intercept the glide path, 150 feet below 
glide path.” In explanation of this advisory 
the controller stated that the flight de 
cended to 200 feet, or lower, then it ar 
rested the descent and began to climb 

Investigation disclosed that one of the 
eyewitnesses apparently observed this por 
tion of the approach. His ground position 
was about 23 miles from the touchdown 
point and nearly aligned with the localizer 
course. He testified that he saw the flight 
descend below the overcast to a low alti 
tude, then sharply pull up and climb steeply 
back into the overcast. The witness did 
not recall the position of the landing geat 

The controller stated that as he ob- 
served the aircraft climbing he gave course 
information, ““I'wo miles from touchdown, 
400 feet left of course, 300 feet left of 
course.” 

While he was offering this information 
the aircraft entered another descent to a 
very low altitude. He advised, “Your alt 
tude is very, very low pull up. Item Nan 
Easy pull up unless you have the runway in 
sight.” 

At this time the controller stated the 
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standard or custom... 


Pacific CABLE TENSION REGULATORS 
give maximum 





-+- for positive control cable action—on all types of aircraft—at all times! 
Eliminate cable slack or stress under any temperature or flight condition! 


FLEXIBLE OPERATION — Pacific Regulators, designed by Sturgess, automatically 
compensate for normal airframe flexure and temperature changes which can 
greatly affect cable tension. Cables can be rigged at lower tensions to reduce 
friction and wear. Controlled cable tension is inherent in a Pacific regulated system. 


FLEXIBLE APPLICATION — for all types of military planes — bombers, fighters, trans- 
ports, helicopters, and lighter-than-air, as well as commercial and private planes. 
Pacific Regulators have been solving the problem of tension regulation on all types 
of aircraft for over 10 years. 


FLEXIBLE INSTALLATION — the basic design used in Pacific Regulators is so flexible 
that it can be designed into any cable system or even adapted to existing installa- 
tions. Pacific Regulators are available as built-in components of quadrants, sectors 
and cable drums. They're easy to install...entirely mechanical in operation...and 
in hundreds of installations Pacific Regulators have provided years of service with 
no maintenance required between major airframe overhauls. 


Write - additional details or call your nearest Pacific Scientific Field Engineer. 


LOS ANGELES, CALIF. 
1428 Grande Visto Avenue 

SCIENTIFIC 00.! SAN FRANCISCO, CALIF. 
25 Stillmon Street 


SEATTLE, WASHINGTON 


REPRESENTATIVES: AERO ENGINEERING CO., Attanta, Ga. © Baltimore, 421 Michigon Street 
Md. « Indianapolis, tnd. « Mineola, L. 1 a Columbus Ohio « St. Lowis, NGTON 

Mo. « GARRETT MFG. CORP., Toronto, y AH * In England: TELEFLEX ; Ott 
PROD., LTD. « in France: SARMA—St. Valiilier. 
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Performance Curves of Vickers Motorpump Model AA-19033. 


VICKERS Incorporated 


DIVISION OF SPERRY RAND CORPORATION 
1462 OAKMAN BLVD. @ DETROIT 32, MICH. 
Application Engineering and Service Offices: 
El Segundo, California, 2160 E. imperial Highway (ORegon 8-2503) 
Arlington, Texas, P.O. Box 213 (ARlington 4-4171) 
Detroit 32, Michigan, 1400 Oakman Bivd. (TOwnsend 8-5100) 
Additional Service facilities at: 
Miami Springs, Florida, 641 De Soto Drive (Phone 88-7340) 


TELEGRAMS: Vickers WUX Detroit »« TELETYPE “TWX” DE89 + CABLE: Videt Detroil ' 


ENGINEERS AND BUILDERS OF O/L 











%& PROVEN RELIABILITY 
These Motorpumps have accumulated re- 
markable records of dependability on numer- 
ous military aircraft and major airlines. 


HIGHER OVERALL EFFICIENCY 

Vickers Piston Pumps have 92% overall effi- 
ciency . . . resulting in higher motorpump 
overall efficiency. 


LESS WEIGHT 

High pump efficiency and low starting torque 
permit use of a smaller, lighter electric motor. 
Total weight of Model AA-19033 is only 33.9 
Ib. including radio noise suppressor (3.4 Ib.); 
hydraulic pump weighs only 2.18 Ib. 


EXPLOSION PROOF 
Conforms to Specification MIL-M-8609. 


% LOWER POWER DEMAND 
The more efficient pump means less current 
drain . . . longer emergency operation. 


DIRECT DRIVE — NO GEARING 
Ability of pump to operate at high speed 
permits direct drive at 7500 rpm. 
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3% LOW STARTING TORQUE 


Less than 10% over maximum running torque. 


SMALLER SIZE 

Higher overall efficiency, low starting torque, 
and high pump speed save space as well 
as weight. 


For more information about Vickers Motor- 
pumps, ask for new Bulletin A-5207. 
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HYDRAULIC EQUIPMENT SINCE 1921 
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aircraft began a sharp ascent tuming | pP 

right. The angle of al was decreased ANELOC announces 
momentarily, then resumed. The climb 
continued until the aircraft was at or above 
the glide path altitude. At this time the 
controller believed the flight had begun 
1 missed-approach procedure and he con- 
tinued, “Item Nan Easy I see you're pull 
ing up, 500 feet left of course, a right turn 
heading 130 , 







a new 
The Crash 


Upon reaching the peak of the climb 
the controller then observed the aircraft 
begin a sharp descent. He then advised 
If you have the runway in sight you'r 
cleared to land.” Observing the descent : 


continue he added, “Item Nan Easy check 
the approach lights. Item Nan Easy you'r 
very low on glide path. The controller anchor block 
saw the aircraft merge with the pier and 
heard a muffled explosion 

A second eyewitness, positioned approxi 
mately 1} miles north of the approach end 
of runway 4, stated that he saw the air 
craft descend below the overcast in what 
appeared to be a slightly steeper than nor 
mal nose-down attitude. He then saw the 
nose rise quickly to a nearly level position 
He said the aircraft at this moment ap 
peared to be slow and scemed to wobbk 
The aircraft continued to descend through 
out his observations until he could no 
longer see it behind slightly higher terrain 
Seconds later he heard a roar of the en 
vines and almost simultaneously saw fire shim plate 
ind smoke spout vertically upward He 
then heard another roar of the engines 

Ihe surviving passengers varied in their 
observations. All were in accord that the last 
ipproach seemed lower than the others and 
it one point there was a sensation of an 
extremely sharp pull-up, followed by a | 
sensation of a pitch down during which 
power was applied and galley equipment 
spilled down the cabin aisle. Three passen 
gers, in positions enabling them to observe 
the main landing gear, stated that during 
the early portion of the last approach 
they were sure it was down. Weather con- 
ditions were poor arid only fleeting glimpses 
of the water and swamp area could be 
seen. 

One passenger seated on the right saw 
the right line of approach lights at an 
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on door 
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no female portion smaller skin 


required opening 
P : Saves Cost e Saves Time 
Pd Saves Space e Saves Weight 


- This new Paneloc Rotary Latch is a simple and 
economical, strong and durable fastener for 
access panels, electrical control panels, 
inspection doors, machinery doors, and other 
hinged or removable covers. It permits a larger 
access opening, operates quickly with a 
quarter-turn. Entire assembly on access panel 
itself, eliminating many installation steps; 
no special tools required. Only four simple 
parts; made of steel, cadmium plated. Three 
standard sizes now available, more to be added. 
Special sizes and finishes available on order. 


ee 












latch-screw 


angle approximately 30 degrees and he Cost very low, performance unsurpassed. 

guessed about 40 seconds transpired b« Write for a catalog and price list for your file. 

tween this observation and the impact 

which followed. PANELOC .. America’s an 

Slope Line Lights most versatile ine of aicrett ole alle Sag CO 

fasteners . . . Rotary Latches, a \A/ Ls, 2 \Aj > <> y YY 

(he approach lighting at the airport at Styles 1, 2, and 3 Panel stvies 18: Sty) High Performance Snap Fasteners 

the time of the accident was the slope line Fasteners, High Performance z 

approach lighting system. It was installed Fasteners, Snap Fasteners. PANELOC—A product of Scovill 


and commissioned for use in 1949 This 
system provides two converging rows of 
bar lights, one row on each side of the 
centerline leading to the runway. The sys 


Scovill Manufacturing Company, Aircraft Fastener Div. 
4. Mill Street, Waterbury 20, Connecticut 


Please send me fastener catalogs checked 
tem is designed so the lights inform the . se. , . h Style 3 (MIL-F-5591A) 
. - { tar atcn ( ptyle < } 
pilot of his position. Styles 1 & 2 (MIL-F-SS91A High Performance (NAS-547) 


The angle at which the lights are viewed 
informs him whether his position is left 


Snap Fasteners AN 227) 


ene 





right, or on the centerline to the runway Na Title ann 

and also whether his position is on, above, | 

or below the glide path. From any of | _- co aed 

these positions the lights are also designed Add -— —-—— 

to mdicate the correction, if necessary. ee 
Officials of the Italian Airline testified | 
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WHAT CATEGORY OF 
ENGINEERING INTERESTS YOU? 


Lockheed’s, Georgia Division 
Engineering Branch, long 
range expansion program re- 
quires qualified Engineers in 
all fields: Design, Research, 
Laboratories, Structures, 
Flight Test, Dynamics, Prelim- 
inary Design, Operations Re- 
search 


Advanced projects in large 
aircraft categories, Cargo, 
Bombers, Logistic Carriers are 
among the complex and inter- 


esting assignments in which 
this organization is actively 
engaged 


Qualified Engineers inter- 
ested in becoming associated 
with this progressive Engineer- 
ing Organization are invited 
to write to us in complete 
confidence. 
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that prior to th 50 inaugural flight ov 
the subject route many months wer 
voted to preparation for the forth 
operation. Studies were made of th 
crating procedures and_ policies d 
other airlines in their North Atlant 
tions, from which many fe: 

idopte d for the Italian flights. Visit 
made for ‘the purpose of examining 
urports and facilities involved in th 
and the most experienced flight personnel 
vere selected for the operation 

Prior to the first flight several non-pas- 
senger trips were made under super 
of experienced North Atlantic flight a 
* another airline The operation into 
United States was made in accordance wit! 
ICAO recommended standards incorporated 


in the Italian regulations 


Provision for Rest 


Company officials testified that on a nor 
mal North Atlantic flight the captain and 
one of the other pilots would fly the air 
craft to Shannon and then would rest 
during the Atlantic crossing while the other 
pilots flew the aircraft: After reaching the 
more congested areas of the United Stat 
the captain again would take the control 
until the flight terminated 

his procedure afforded each pilot nearly 
equal rest periods The bunks on board 
the aircraft provided them the | 
possible considering it would be under 
flight conditions and with continuing 
spective responsibilities for the flight 


est 


Crew tramimg was in most respects pat 
terned after United States carrier programs 
Investigation revealed the Italian program 
included ILS, instrument, and GCA train 
ing In many respects various training 
phases were given more time than the ac- 
cepted standards 


No Language Difficulty 


Company policy required that at least 
one member of the flight crew speak Eng 
lish fluently The captain of Flight 451 
was able to speak and understand Eng 
lish A review of the recordings and 
transcriptions indicated that commun 
tions with 451 were conducted in a normal 
manner and no language difficulties wer 
indicated I'ransmission of messages and 
responses from the flight wer prom] 
ind in accordance with standard practi 

Investigation revealed that the crev 
the flight was qualified and experienc 
the captain had made 150 flight 
Atlantic, 75 of which terminate 
New York International Airport 


Overall Weather 


The synoptic weather situation wher 
flight left Gander consisted of a low p 
sure system centered over the Great 
vith an occluded front extending 
ece dary low over southem Virgin: 

cudary enter formed tl jul 
1 warm front which extended 
ast into the Atlantic ocean and 
front that extended southward 

Vas mo - , 1 rthea 
f th 
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NOW! tow cost 


CLOSE TOLERANCE 
CASTINGS 


Lebanon's new steel casting process offers 
purchasing agents and design engineers these 
quality and price advantages: 


e CLOSE TOLERANCES. As close as + or — .003” to .005’ 
pe rinen. 
\A « INTRICATE SHAPES. y suited for producing castings 
I id tall 
FOR QUALITY . 


of complex design 


THIN SECTIONS. Me ta tions as thin as of an inch. 


Knife-like edges ywwn to .030’ or less. 


. SMOOTH SURFACES. iriations held to 1251 


es or better. 


LA - LOWER PRODUCTION COSTS. Jobbing wood or metal pat 

\7 ns n be used. sign changes are quick 
an d wiles ~ 

FOR PRICE + REDUCED MACHINING COSTS. Smooth, 


greatly reduce or eliminate 


* SHORT LEAD TIME. 
ADAPTABLE TO MANY CASTING SIZES AND ALLOYS — casting weights up to 


| low alloys, stain- 


accurate castings 


machining costs. 


one hundred pounds or more. Carbon steel, conventiona 


le SS steels and tne super: illoy NS 


SEND US bg — es engineering department will show 
you how volutionary Lebanor CERAMICAST Process can be 


des 


don, England. 


LEBANON STEEL FOUNDRY 


LEBANON, PENNSYLVANIA 


t with Show Processes 


LEHMAN STREET 
CARBON, LOW ALLOY AND STAINLESS STEEL CASTINGS 
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Flying 
electronic 
test-bed 
depends on 
two Solar gas 
turbine APU’s 





PLENTY OF ELECTRICITY for testing advanced electronic gear is needed 
on the Convair C-131B. These flying laboratories are being equipped 
with Solar’s proven “Mars®” gas turbine auxiliary power units, hung in 
pods. Two APU’s will supply as much as 30 kw d-c, or 40 kva a-e, at 
25,000 feet. Can light, compact Mars APU’s solve your airborne power 
needs? Write Solar Aircraft Company, Dept. B-82, San Diego 12, 


Calif., for more information. 


SOLAR 


AIRCRAFT COMPANY 






SAN DIEGO 
DES MOINES 


DESIGNERS, DEVELOPERS AND MANUFACTURERS OF METAL ALLOY PRODUCTS 


ENGINEERS WANTED Unlimited opportunities in Solar’s expanding gas turbine program! Write today, giving your experience. 
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as it moved northward. 

Additional factors were a high pressure 
ridge off the east coast and a steepening 
pressure gradient between this ridge and 


the trough to the west. These factors in 
dicated a rapid advection of air from 
the warmer ocean water northward over 
the coastal area. \ cold low _pressur 


trough aloft somewhat west of the surface 
trough resulted in a steep pressure gradient 
eastward into New England. This indi 
cated a strong southwesterly flow to about 
20,000 feet and an extensive lifting of 
warm air over the colder surface air north 
of the warm front. 

At 0945, after the flight departed Bos 
ton, a special weather report for Idlewild 
was transmitted by Station WSY The 
reported conditions were: Scattered clouds 
1,500 feet, ceiling 7,000 feet overcast; vis 
ibility 1 mile, moderate rain and fog; wind 
south-southwest 23, gusts to 31 This r 
port was received by the flight and copied 
in the flight radio log. At this time the 
warm front had progressed northward to 
approximately 100 miles south of New 
York City 

Investigation revealed that the crew did 
not receive a formal weather briefing at 
Boston as was customary for Italian Air 
lines crews; however, at 1015 the latest 
weather report for Idlewild was received 
from WSY and again copied by the flight 


Idlewild Weather 


The reported conditions were: Ceiling 
measured 800 feet, broken clouds, 6,000 
feet overcast; visibility 2 miles, light rain 
and fog; wind south-southeast 21 with 
gusts to 30. At this time the following 
terminal forecast was-also broadcast: Cecil 


ing 600 feet, overcast; visibility 2, light 
rain and fog; wind south-southeast 25 with 


gusts to 45; occasionally becoming ceiling 
200 feet, overcast; visibility 1 mile, heavy 
rain and fog 

At approximately 1300 the warm front 
passed Idlewild with warm moist air flow 
ing over a relatively cold land and water 
surface The strong surface winds pro 
duced turbulent mixing and as a result 
rather definite ceilings of a few hundred 
feet with fairly good visibility were main 
tained 

After 1300 the surface wind velocity 
diminished somewhat. This resulted in 
less turbulent mixing in the lower layers 
and was reflected in a lowering of th« 
reported ceiling to 200 feet overcast with 
24 miles visibility at the time of the acci 
dent. 

Ceiling and visibility observations used 
in the reports for the Idlewild Airport in 
corporate the use of electronx equipment 
Ceiling reports were based on ceilometer 
readings obtained from a rotating beam 
ceilometer located on the left inbound 
pier, at the accident site. 


Visibility Report 

Visibility observations were made from 
the Weather Bureau located approximatel; 
two miles from the accident scene \ 
transmissometer, an electronic means of 
measuring visibility, was located along run 
way + near the approach end; however, thi 
instrument, owing to its design, does not 
measure accurately when visibility is abov 
14 miles. For this reason the instrument 
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ANNOUNCING ...New quality 
certification cuts fabricating costs 


@ Mallory-Sharon now certifies physical properties of unalloyed 
titanium sheet within narrow limits, based on statistical quality 
control techniques. This policy has resulted in major savings in 


time, money, and forming equipment for titanium fabricators. 


Here’s how Mallory-Sharon’s certification works: As a purchaser, 
you will order unalloyed titanium sheet with strength in a speci- 
fied range (say 60,000 to 80,000 psi). In addition to meeting 
this specification, we advise you the average strength of material 
from each heat, and certify that 97.5°) of the heat lies within 


narrow limits (such as plus or minus 5000 psi) of this value. 


Since titanium of different strength levels requires different fab- 
rication procedures, dies, etc., this certification means that 
you can eliminate testing and segregating titanium sheets into dif- 


ferent strength levels, and eliminate multiple tooling set-ups. 


Here is another first from Mallory-Sharon, leading producer of 
titanium and titanium alloys. For complete information, write 
Mallory-Sharon Titanium Corporation, Dept. B-10A, Niles, Ohio. 


MALLORY SHARON 
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PILOT PLANT 


to 


POWER PLANT 
























SOLID- AND LIQUID- 
PROPELLANT ROCKET 





POWERPLANTS FOR MISSILE QUALITY CONTROL FOR ROCKET ENGINE RELIABILITY 

AND AIRCRAFT APPLICATIONS x A ah ~ , i 
© AEROBRAKE THRUST Today, as never before, rocket power is a dominant military requirement. Aerojet- 

REVERSER (SNECMA) General propulsion devices are used from Pole to Equator. They must operate with the 
® AUXILIARY POWER UNITS flick of a switch at any altitude, any attitude, over extreme temperature ranges. 


AND GAS GENERATORS But the price of optimum reliability is maximum vigilance. At Aerojet, this means 

@ ELECTRONICS AND th «+ trol of h sarteni f . ' 
GUIDANCE the uncompromising control of every characteristic of every engine, every componen ; 
ORDNANCE ROCKETS in research, development and production 
EXPLOSIVE ORDNANCE There are no short cuts to certainty. Aerojet uses all the techniques of modern 
AND WARHEADS quality programs — new-design control, acceptance sampling plans, statistical analysis, 
UNDERWATER, PROPULSION quality auditing. In actual test-firings of complete rocket systems, Aerojet has spent 
SSvicEs over six million man-hours since 1942. 
ARCHITECT-ENGINEER : . , , . , g 
SERVICES FOR TEST The results are unique in the rocket propulsion field: Aerojet products in field use 
FACILITIES have an overall measured reliability of 99.6%. 

AEROJET-GENERAL NEEDS: Chemical Engineers + Chemists + Electronic Engineers * Mechanical Engineers + Physicists and Aeronautical Engineers 
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was not used in observations during th 
accident period although it was operating 
Investigation disclosed that during this tim 
the transmissometer record continued te 
indicate more than 14 miles visibility 
Several airline captains who mad ILS 
ipproaches and landings between the first 
ind last approaches of the Italian flight 


stated that in the normal breakout area the 


found weather conditions equal to or bet 
ter than reported There was little turbu 
lence and the bottom of the overcast was 


fairly well defined 

One captain stated, however, that con 
ditions left of the localizer course seemed 
somewhat worse than reported 

Another captain, the last to approach 
before the accident, stated that when he 
was above and between the approach lights 
on the glide path he was unable to sec 
them 

These witnesses also stated that whi 
descending along the approach path there 
was a decided wind shift from left to 
right This condition required commen 
rate drift corrections as the wind shift level 
was traversed This factor, according to 


these witnesses, together with the eight 


} 


knot downwind component, was an im 
portant factor to contend with in a su 
cessful approach and landing 

Statements of these pilots confirmed th« 
investigation which found the approach 
radio facilities operating normally. 


Analysis 


Weather conditions during the accident 
period were greatly influenced by the ve 
locity of the surface wind The resultant 
turbulent mixing probably kept the ceiling 
and visibility from deteriorating to nea! 
zeTO After 1300 the wind velocity de- 
creased somewhat and the effect was r 
flected in the subsequent reports 

Since electronic equipment for measur- 
ing the conditions was located at and near 
the accident site, the reports were especially 
applicable to this area, the normal break 
ut area during an ILS approach to run 
way 4 Ihe general weather movement 
was from the off-shore area over the meas 
uring equipment. The reported condition 
therefore should also have been quite repre 
sentative of those immediately beyond the 
weTSs 

Still farther out along the approach path 
evidence indicates poorer conditions. Lé 
turbulent mixing over the smoother water 
surface in this area lends credence to thi 
possibility. 


Troublesome Tailwind 


During the first three approaches th 
crew adhered to the established minimum 
altitude and apparently maintained some 
margin above it 

The decision to discontinue these ap 
proaches was an exercise of the captain 
judgment when he was not entirely satisfied 
to continue It is believed that the tail 
wind component and wind shift encoun 
tered during the approaches to runway 4 
were important factors which influenced 
these decisions. The tailwind component 
caused other airline flight crews some dif 
ficulty and one expressed it as, “It mad 
me feel I had done a day’s work.” 
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Althougl landing VCI [ mac pilot i not attempting to follow the 
vnwind t va 1eCessa Tr elie ath but decided to descend until 
nwa\ , pped with ILS and ial reference was established. The pilot 
wn id ted ft if i t descended below the overcast 
ay 22 1} factor als | ably t irea between the outer and middle 
ed the pilot t ver indicated irke probably in an attempt to pro 
d durin t ist approach d ially below th overcast to the 
nwa While attempting to do so, how 
. have envountered a drifting 
Not Following Path nay ha wounterer ~ 
, f vhich was not recorded 
, —s nal ‘ no , th : 
Eviden a _ Such procedure i iot in accord with 
cl t i id ent t , 
, iting practi ind the reasons for 
t at a ‘ if ii dj t 
+ a t stance have not been definitely 
alt itedly advised tl ‘ 
da - Pe Altitud tained Jr 
shout th proach indicate the ILS When the aircraft broke out below the 
RR a FS , , rcast in the vicinity of the outer marker, 
a itn iC i Vi c la } a 
ile fly-up indication the pilot possibly saw the surface of the 
" i | 
r" viden trongly ests that th it ind swamp without seeing the ap- 
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altitudes 


speeds 


relaa-ti-lahaleliks 


can be a part of the research and development team 

at Marquardt, one of the nation’s leaders in jet pro- 

pulsion. You are not hampered by restrictions necessarily imposed 

by larger, more complex organizations . . . at Marquardt, the sky 

has no limit! If you’re eager to begin creative thinking and doing 

.. if you want to start building the foundations for your castles 
in the sky ... then Marquardt is the place for you! 

You will enjoy living in climate-perfect San Fernando Valley — 
you will enjoy working with and for people who have their eyes 
on the skies of the future, where altitudes, speeds and accel- 
eration are limitless! 


For information regarding employment, write 


Ma iq la rd \ AIRCRAFT 0. 








INDUSTRIAL RELATIONS DEPARTMENT 
ATTENTION: PROFESSIONAL PERSONNEL 


16555 SATICOY STREET * VAN NUYS, CALIFORNIA 


THE WEST'S LARGEST JET ENGINE RESEARCH AND DEVELOPMENT CENTER 
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If this first-class private of the 2nd Catapult Bri- 
gade of the Grande Roman Army could see a dem- 
onstration of the most modern catapult, he would 
probably jump a Roman country mile in sheer 
amazement. But he need not be embarrassed by the 
primitiveness of his machine, for the great minds 
of his time made important contributions to the 
evolution of science up through the ages. 


Today, advanced development programs at RMI 
are reducing to practice new concepts utilizing 
rocket power techniques to catapult missiles and 
aircraft from their land or shipboard base. Thus 
RMI engineers have provided another impor- 
tant contribution to the aviation industry — an 
unequalled capability to launch tomorrow’s air- 
borne vehicles smoothly, reliably and efficiently. 
If you have a launching problem — or any power 
requirement to which rocket techniques could be 
applied — consult RMI, first in rocket power. 


Spearheading Progress through Research 


Career opportunities available for experienced mechanical, 
aeronautical, electrical and chemical engineers, physicists, 
chemists. Send complete resume to employment manager. 


REACTION MOTORS. INC. 


Denville, New Jersey 
Affiliated with OLIN MATHIESON CHEMICAL CORP. 
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proach lights and reacted quickly, pulling 


— 


up into the overcast. 


Final Maneuvers 


In order to arrest the ascent, or again 


descend to establish visual contact, it 1s 
believed the pilot lowered the nose of th 
aircraft and in so doing got very low As 
a result he apparently again pulled 
sharply, the aircraft drifting slightly left 
The ascent seemingly continued, during 
which the aircraft lost airspeed and began 
turning right Ihe nose of the aircraft 
was then lowered and power was applied 
Ihe landing gear was probably retracted at 
some time during this series of events 
These movements of the aircraft are 
strongly supported by the testimony of the 
surviving passengers, the second eyewitness, 
ind the path of the aircraft as observed by 
the radar controller 
The final descent obviously continued 
until the aircraft was a short distance from 
the pier but too close to avoid it A career 
During the Board’s investigation and : 
analysis of this accident careful considera 


tion was given the possible misinterpreta too, 

tion of the approach lights or an illusion 

associated with them. Evidence regarding ; 
misinterpretation or illusion would | can move Straight up 


primarily the testimony of the crew Thi 
was not available for consideration, the 
entire crew being fatally injured Che 
Board recognizes these as possible factor 
however, from all the available evidence the 
Board was unable to determine whether or 
not the lights were a factor 





Specialists in WTO: Take a look at Fairchild’s 


progress in this exciting field of modern aviation! 


Here is real opportunity to make your mark in this 


Fatigue Element important work, offered by the fast-growing, pro- 

Aldhoush the entice cocw wes lost and gressive organization that gave the world the famous 
actual rest periods are unknown there is C-119 Flying Boxcar and C-123 Provider. For now 
no reason to believe that normal rest pro at Fairchild extensive research and development pro- 


cedures were not followed. It is neverthe- 
less believed fatigue was a factor in this 
accident It was not only present as a well as transports, fighters and missiles. 
result of the time en route, approximately 
224 hours, but mostly a result of the 


grams are in progress to create new VTO craft, as 


If you have experience in this field, and can make 


idditional extended 24-hour period devoted genuine contributions to its advancement, then you 
to the four approaches and the high mental have an important place at Fairchild, and the chance 
and physical demands made upon the 


pilots to move straight up in your profession. 


he clement of fatigue is strongly sug- Consider, too, the added advantages of living and 
gested especially during the last approach 


Fatigue is evidenced by the pilot’s poor working close to Baltimore and Washington, in the 
g poor 
idherence to the localizer path, the last attractive Cumberland Valley, where housing, schools 


les r ( efore tl : me,8 : 
descent to a very low altitude before th and recreational facilities are among the nation’s 


. | Z 
ee i finest. And, Fairchild’s salary plan, paid pensions, 
‘For discussion see Aviation Week, issu: ' & © & , : , —_ s ° 
of Jan. 31, Feb. 21, and Apr. 11, 19% . | 3 health, hospitalization and life insurance benefits give 
aaatanien wpa Vin ot ATs you extra security in which to build your future. 
' Send a detailed resume of your experience to Walter 


Tydon, Chief Engineer. All correspondence will be 
kept in strictest confidence, of course. 








Avionics Combats Fatigue 

An automatic approach coupler in an 
autopilot-equipped airplane can greatly 
relieve the strain on a fatigued pilot and 


wA 


Fon 


w 

where the fome ie 

provide a more precise ILS approach un- d : on 

der minimum weather conditions. Grow- Srlasnrtd cn ae 
U 


ing airline interest in the use of approach 


couplers will be described in next week’s HAGERSTOWN. MARYLANO 
issue by Philip J. Klass, Aviation Week’s 
Avionics Editor. 
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Here the creative skills of electrical engineers can enjoy what is literally a 
“field day.” 

For the fields in which such experts will be assigned at Goodyear Aircraft are as 
challenging as they are varied. 

These include rewarding work on missile guidance, servo analysis and design, 
expansion and further evolution of the Goodyear-built analog computing 
equipment, antenna design, radar, electromechanical systems, microwave, pulse 
techniques, electrical systems and power plant design. 

Here is an opportunity to establish a long and fruitful relationship with a 
versatile and stable organization—to utilize one of the largest and most modern 
computer laboratories, explore new avenues, new concepts—a place where creative 
sparks can be charged to are brilliant new horizons! 

Resumé treated confidentially. Application forms on request: C. G. Jones, 
Personnel Department, Goodyear Aircraft Corporation, Akron 15, Ohio. Plants 
in Akron and Litchfield Park, Arizona. 






y eyre doing big things at 
- GOODSYEAR AIRCRAFT 


THE TEAM TO TEAM WITH in AERONAUTICS 
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sharp pull-up, and th dence of 


| | 
control action It may also be noted 
some degree in the pil t's slow respon t 
the wind shift and the probable loss of air 
speed which caused the sinking dé 
before the aircraft struck the pier 

These factors lend credence to the belief 


that the pilot’s efficiency and normal abilit 
were seriously impaired by fatigue 


Findings 

On the basis of all available evidence th 
Board finds that: 

1. The carrier, the aircraft, and the crew 
were certificated by the Italian Government 

2. The carrier 
carrier permit issued by the Civil Aeronau 
tics Board for the route. 

3. The gross takeoff weight was less tha 
maximum allowable at the departures over 
the route 

4. The aircraft departed Boston th 
fucl for approximately seven hours of flight 


possesses a forcign 


5. No formal weather bricfing was 1 
cived at Boston; however, the flight received 
idequate weather information en route 

6. The flight made four instrument ap 
proaches to the Idlewild Airport, one t 
runway 22 and three to runway 4 

The three approaches to runway 4 
vere made with a downwind 
ipproxunating § knots 


compon nt 

8. There were no language difficulties be- 
tween the flight crew and control personnel 

9. Prior to the last approach weather and 
iltimeter information was given the flight 

10. The weather information was adc 
quate for the normal ILS breakout area 

11. Radar advisories were given the flight 
during the ILS approaches and during th« 
last approach the flight was repe itedly ad 
vised that is was low with respect to normal 
ILS altitudes. 

12. The last approach was 
made without using the ILS glide path 

13. The radio navigational and landing 
facilities for the 
normally 

14. When the aircraft struck the pier it 
vas nearly level laterally, slightly nose-high, 
ind without appreciable descent 


+] 


appar it 


airport were functioning 


15. Approximately $0 percent of ¢ 
vreckage was recovered, the examination 
vhich revealed no structural or mechanica 
failure of the 
tramc, 
impact 

16 I he CTCW 
her difficulty 


power unit prope lel uit 


ontrols, or imstruments p 


reported no mechanical 
l 


or ot 


Probable Cause 


The Board determines t 


at the probab 
ause of this accident was an erratic approach 
which 


too low 


resulted in a descent to an altitud 

to avoid striking the pier 

A contributing factor 
was pilot fatigue due to the particula ‘ 
dificult circumstances 

By the Civil Aeronauti 


to this accid 


Board 
Ross Rizley 
Joseph P. A 
Josh Lec 
Chan (, 
Harmar D. | 
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Rapid advancement in the fields of 
Guided Missiles, Research Aircraft, 
and Rocketry has created many new 


and interesting assignments in our 


5 


Dynamics Section. 


Experienced Dynamicists are needed for: 
Operational Analysis 

Applied Mathematics 

Digital Computations 

Flutter Analysis 

Vibration Testing Analysis 
Dynamic Models 


Environmental Studies 


ost rerafe com 


MANAGER, ENGINEERING PERSONNEL 
BELL AIRCRAFT CORPORATION 


POST OFFICE BOX 1 


BUFFALO 5, N.Y. 
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THE WORLD’S LARGEST 


PRODUCER OF 
READY-TO-INSTALL POWER 
PACKAGES FOR AIRPLANES 
INVITES YOU TO ENJOY YOUR | 
WORK AND YOUR LIFEIN | 


beatiful | 


CALIFORNIA 
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We believe we can offer you an opportunity 
to improve your position in the business 
world —and improve your way of life here 
at Rohr Aircraft Corporation in beautiful, 
temperate, exciting Southern California. To 
strengthen our personnel in various depart- 
ments, Rohr has a real opportunity for you 
if you are skilled as an — 

ENGINEER 

(Aircraft Design or Structures) 
LOFTSMAN 
JIG & FIXTURE BUILDER 
TOOL PLANNER * TOOL DESIGNER 


Please write giving complete details 


and we will answer immediately. 
Mr. Ned DeWitt, Personnel Department 20 
Rohr Aircraft Corporation 


AIRCRAFT CORPORATION Chula Vista, California 


9 miles south of San Diego on sunny San Diego Bay. 




















WHO'S WHERE 


(Continued from page 9) 





Kenneth R. Meenen, chief of planning 
and operation of Piasecki Aircraft Corp.; 
Robert G. Kutzer, assistant to the treasurer 

W. L. Stedman, manager of sales division 
of Central African Airways Corp. Other 
changes: R. A. Weeden, sales promotion 
manager; A. B. Ginns, Central Africa area 
sales manager. 

George B. Meyer, Dayton defense prod 
ucts manager of Westinghouse Electric 
Corp. Romus Soucek, West Coast manager 
of defense products 

Frederick C. Bash, product manager of 
Atomic Frequency Standards Dept. of Na 
tional Co., Inc., Malden, Mass 

Bertrand Y. Auger, technical director of 
reinforced plastics div. of Minnesota Min 
ing & Manufacturing Co 

William M. Temple, manager of govern 
ment sales, Libbey-Owens-Ford Glass Co 

Joseph Solari, general sales manager of 
components div., Federal ‘Telephone & 
Radio Co 

W. C. Krane, Ontario sales manager of 
Dow Corning Silicones, Ltd 

Jesse M. Foltz, Jr., sales promotion & 
public relations director of Brown-Lin 
Corp., Beverly Hills, Calif. Don L. New- 
ton, works manager 

M. D. Phelps, sales manager of Thomp 
son & Co.; R. G. Henning, assistant sales 
manager! 

Leonard Griffith, chief of high pressur 
pneumatic group of Accessory Products 
Corp., Whittier, Calif 

A. D. Schultz, chief engineer of Stamp 
ing Div. of Eaton Manufacturing Co 

Dr. Harry G. Romig, staff engineer at 
Summers Gyroscope Co 

Abbot F. Stevens, advertising manager 
for Automotive and Machine Tool Divisions 
of Van Norman Co., Springfield, Mass 
John E. Mott, general service manager for 
both divisions 

Perry C. Smith, manager of equipment 
department of Brush Electronics Co., divi 
sion of Clevite Corp. Smith formerly wa 
general manager of Electronics Instrument 
Div. of Burroughs Corp 


Allen J. Dusault, general sales manager 
for Transistor Products, Inc.; Samuel Rubin- 
ovitz promoted to govt. sales manager 


Irving J. Minett, general manager of De 
fense Operations Div. of Chrysler Corp 

James H. Landers, Detroit sales office 
Goodyear Aircraft Corp 

Harvey T. Harrod, manager of go 
ment contract administration for West 
house Electronic Tube Dis 

William J. Pierre, purchasing director of 
Kaydon Engineering Corp.; Harold R. Mar- 
quand, industrial relations director; Harry 
C. Waters, assistant treasurer 

Dr. James H. Gardner, technical assistant 
to research director of National Research 
Corp 

George F. Sharrard, director of research 
and development of R. M. Hollingshead 
Corp 

George D. Butler, sales director of Nor 
den-Ketay Corp. Butler was vice president 
of sales at Warren Electronics, In 

Ray L. Vroome, sales manager and ad 


ot 
rovern 
ig 


ll 


ministrator of government contracts of Col 


vin Laboratories, Inc 
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with new Janitrol Hot Fuel Priming Unit 


Think of it: A Curtiss-Wright turbo-compound engine, 


cold-soaked for three solid days at minus 65°, being fired 
in 60 seconds and running clear within three minutes. The 
newly developed Janitrol Hot Fuel Priming Unit does it 
repeatedly—reliably. It’s a real cockle-warmer for engineers 
who like cold facts and warm engines! 

Facts: The unit is less than 18” long, weighs under 16 
pounds, heats fuel from minus 65°F to 200°F, and supplies 
hot fuel at the rate required as long as necessary to insure a 
smooth engine operation. It draws less than 7 amps, can 
be used while the starter is on. 

This is another case in which the nameplate “Janitrol” 
stands for “specs met or exceeded” as it does in so many 
aircraft heaters, gas turbine components, and combustion 
equipment. Write for new engineering data sheet or call 
your Janitrol representative. 


on = 
@ janitrol 
AIRCRAFT-AUTOMOTIVE DIVISION 


SURFACE COMBUSTION CORPORATION 
Columbus 16, Ohio 


District Engineering Offices: New York, 225 Broadway; Washington, D. C., 4650 East-West Highway; Philadelphia, Penna., 401 No. Broad St.; 
Kansas City, Mo., 2201 Grand Ave.; Fort Worth, 2509 Berry St.; Hollywood, Calif., 7046 Hollywood Bivd.; Columbus, Ohio, 400 Dublin Ave. 
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LATE IN 1959 UAL’S DC-8S5 wi!! fly 112 first class or 140 coach passengers on U.S. and Hawaii routes at 550-575-mph speeds. 


United Orders 30 Douglas DC-8 Jets 


n and will have to wait for the 
r re powerful Pratt & Whitney J75 
United Air Lines became the first mechanism to cut landing « Ince wine for its aircraft 
domestic carrier to order turbojet program o unde nucl 4 CAA official will visit Douglas in 
transports with a $175 million order the external se from the turbojet Santa Monica this week to begin the 
for 30 Douglas DC-8s ngines tvpe certification proces ind an 
Delivery of the new turbojet trans itt ’ presid iineering group will be it the 
ports is scheduled to begin in May iid that one de ; alread’ n Douglas plant in December 
1959, and United plans to inaugurate tested which reduced noise cons Patterson said that United has been 
service over its transcontinental and nd that other developments assur sulting with aircraft manufacturers 
Hawaiian system the following No- noise level materially lower tha for five years in preparing to buy a 
vember. of any current multi-engine i ircraf turbojet transport, and that operational 
With the United contract, Douglas Douglas plans to fiv its first ( d were made in a_ vear-long 
Aircraft Co. now has orders totaling early in 1958 and the transport is ¢ ‘aper Jet” project at San Francisco 
$335 million for 55 DC-8s. Pan Ameri- pected to be certified by th ivil vhich was started in 1953 
can World Airways ordered 25 of th Aeronautics Administration 1 h . 
transports earlier this month (AW _ fall of 1959 in time for United to star Jet Economies 
Oct. 17, p. 7), along with 20 Boeing service in November. Douglas has ay Our studies conclusively indicate,” 
707s. plied for type certification and Patterson said, “that on the basis of 
The United DC-8 will be powered informed the CAA there will be ‘ present day costs, the per seat-mile 
by four Pratt & Whitney J57 turbojet versions of the DC-S for domestic an cost of operating the jet plane will be 
engines, each rated at more than 10,000 international operations. Maximum 1an that for our latest tvpe piston 
Ib. thrust. The airline says the J57s gross weight will be 257,000 Ib powered aircraft. This, combined with 
will cost $145,000 each. Pan American, which placed i the trafic volume expected to be 


. DC-8 order before United, will renerated by the greater speed and 
Range Over 3,000 Miles . — . oe : 


ircraft starting in December, 59 mfort of the jet, will assure us of 

[he cabin configuration for the Pan American has ordered the oversea the profits necessary to support this 
United DC-8 will accommodate 112 
first class or 140 coach passengers. It 
will also carry 7,000 Ib. of mail, express r . rp: . as 
and freight and a fuel load of shout ry pical DC-8 I imes Between Major Cities 
15,500 gallons. Gross weight will be Expected — 
242,500 Ibs., and range over 3,000 miles Mileage Jet Time Best Time 

The United iurbojet transport will Shaws Fleurs 
cruise at 550 to 575 mph. between tes Anolon Mew Yok 2 469 44 73 
30,000 and 40,000 feet. A new pres Les Anatiee Chicane 75) 34 
surization system is designed to keep Chicago-New York 724 14 
cabin pressure at sea level up to 23,000 San Wemeinns New York 580 4} 
feet and at 5,000 feet at an actual alti San Francisco-Chicago 856 34 
tude of 34,000 feet. Honolulu-San Francisco 400 44 

All of the new jet aircraft will be Honolulu-Los Angeles 558 5 


equipped with C-Band radar. 


By Craig Lewis nited nounced 
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large new investment in_ aircraft.” 

United built a full-scale mockup of 
a jet airliner at its San Francisco 
maintenance base to use in planning 
cabin configurations and installations. 

For six months, the airline has had 
a management and technical team 
working full time on all aspects of 
turbojet operations, maintenance and 
service. United says the group expects 
the DC-8 to have greater dependability 
than any previous airplane. 

Patterson announced that a financ- 
ing program is now being arranged to 
pay for the DC-8s. 


Unions in Conflict 


Over United Strike 


A flight engineers strike called 
against United Air Lines has resulted 
in a family squabble among American 
Federation of Labor unions. 

The flight engineers struck United 
October 23, but the airline continued 
to operate with pilots filling the flight 
engineer assignment on DC-6 and 
DC-7 equipment. By the middle of 
last week, United said that onlv about 
5% of its schedules had been dis- 
rupted by the strike. 

Other AFL unions decided not to 
support the Flight Engineers Interna- 
tional Assn. in its fight with United. 
The Air Line Pilots Assn. said its 
members would continue to fly be- 
cause the engineer strike was an at- 
tempt to set pre-employment stand- 
ards, and the net result would be to 
tend to confuse authority in the cock- 
pit. ALPA doesn’t agree that United's 
plan to hire engineers who are pilots 
threatens engineer's job security. 

George Meany, AFL president, ac- 
cused ALPA of “collusion” with the 
airline in letting its pilot members 
replace flight engineers. Meany said 
ALPA’s action is in violation of trade 
union principles and noted that it 
could result in expulsion from AFL. 

Job security is the issue the union 
struck on. All other items in the con- 
tract, which has been under negotia- 
tion since February, were settled, but 
the company and the union couldn’t 
agree on the security provisions, even 
with the help of federal mediation. 
The engineers struck 15 hours after 
the mediation period expired. 

The union wanted various job 
security clauses included in the United 
contract which the airline considers 
unreasonable. United said that the 
engineers want the guarantee of an 
assignment on any new ty pe of aircraft 
the airline might operate, and the air 
line refuses to give such a guarantee. 

A major point of contention be 
tween the union and the airline is 
United’s policy of hiring engineers 
which are also qualified pilots. 
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American, United and Western 
Report 9-Month Revenue Gains 


Trunk airlines are reporting big traffic 
and financial gains in the first nine 
months of this vear. 

American Airlines, United Air Lines 
and Western Air Lines have all recorded 
substantial increases in operating rev- 
enues and net earnings for the first three 
quarters of 1955. 


American Airlines 


American reports net earnings of 
$14,337,000 for the nine months on 
operating revenues of $194,895,000. 
Earnings for the same period last year 
were $5,466,000 including profit after 
taxes of $1,126,000 on the sale of air- 
craft and engines, and revenues were 
$154,481,000. 

Revenues and earnings for the first 
three quarters of 1954 were affected by 
a pilot strike in August which caused 
a loss after taxes of $2,790,000. 

Earnings for the 1955 nifie month 
period amount to $1.88 a common share 
after preferred dividends, compared with 
68 cents a share for the same 1954 
period. 

In the first three quarters 
American carried 5,473,000 passengers 
3,267,000,000 revenue passenger mules, 


5 
an increase of 30% over the same 


period last year. Cargo traffic for the 
nine months was 49,669,000 ton-miles, 
31.5% more than last vear. 


United Air Lines 


United had record earnings of 
$10,011,309 for the first nine months 
of 1955, campared with $8,433,653 for 
the 1954 period. Revenues were 
$179,269,786 for the first three quarters 
of 1955 and $148,166,395 for the same 
period last year. 

United’s traffic and revenues for 1954 
were affected by the American pilot 
strike, which resulted in abnormally 
high traffic for United during the 
August interruption of American’s 
operations. 

Earnings for the first nine months 
of this year amounted to $3.56 a share 
of common stock, compared with $3.13 
a share for the same period last year. 

United flew 3,054,512,235 revenue 
passenger-miles in the period, compared 
with 2,464,741,783 passengers-miles fot 
the 1954 period. Mail traffic increased 
15%, express trafic 23% and freight 
trafhe 27 in the first nine months 
cf 1955. 

Western estimates record earnings of 
$1,600,000 for the first nine months 


os 
> 


Three Stages in BEA Turboprop Operations 


British European Airways’ present and future transport operations are symbolized in this 
view showing three Vickers Armstrongs turbopiop airliners to the same scale. At bottom 
is 59-passenger Viscount now being operated by the carrier; in the center is a model of 
the 65-passenger development of the Viscount ordered by BEA and at top is a model of 
Vickers’ latest turboprop, the 93-passenger Vanguard, 20 to 25 of which were recently 
ordered by the airline (AW Oct. 24, p. 12). The two newer transports represent BEA 
equipment plans well into the 1960s. Initial developments of the Rolls-Royce RB 109 
engine will give the Vanguard a 409-mph. cruise speed. Later models will cruise at 425. 
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cf 1955, a 55% increase over earnings 
of $1,037,000 for the same period of 
1954. The earnings represent net in- 
come of $2.15 a share, compared with 
$1.45 a share for the 1954 period. 

Operating revenue for the first thre¢ 
quarters was $23,100,000, a 28% in- 
crease over 1954 revenues for the same 
period. 

Western declared a regular quarterly 
dividend of 15 cents a share, plus a 
special dividend of 15 cents a share, 
bringing the total 1955 payment to 
Western shareholders to 90 cents a 
share, compared with a 60 cent total 


in 1954. 


CAA Plans Symposium 
Hazards 


On Collision 

Eight industry and government agen- 
cies are scheduled to report on their 
experiences with mid-air collision haz 
ards at a symposium sponsored by the 
Civil Aeronautics Administration at In 
dianapolis on Nov. 8 and 9. 

The participants in the mid-air col 
lisions symposium all are 
“anti-collision”’ activities 
scribe their efforts and 
programs involving basic aspects of 
the problem. The meeting will be un 
der the direction of the Technical De 
velopment and Evaluation Center of 
CAA at Indianapolis, with the coopera 
tion of the Illuminating 
Society. 

M. G. “Dan” Beard, assistant 
president of American Airlines in charge 
of equipment development, will be 
chairman of all sessions, with Melvin 
N. Gough, chief of the Flight Research 
Division of NACA, as moderator, and 
Donald M. Stuart, director of CAA’ 
DEC, in charge of local Indianapolis 
matters. 

Demonstration of new devices, in 
cluding lights for use in daylight and 
darkness, will be part of the sympo 
sium. A night demonstration of eight 
types of new lights for night use will 
be given on Nov. 8, to be followed by 
a demonstration of lights for davlight 
the next day. There will be an inspec 
tion of various anti-collision devices un 
der test by the TDEC at the Indian- 
apolis municipal airport. 

Speakers will include Dr. Walter | 
Grether, Wright Field, on human scan 
ning habits; Capt. Norman L. Barr, 
Naval Medical Institute, on atmospheric 
visibility; Col. George O. Emerson, 
Wright Field, on the effect of the re- 
tinal blind spot; Maurice L. Laufer, 
Grimes Mfg. Co., on requirements of 
aircraft position lights; Thomas M. Ed 
wards, TDEC, on conspicuity in flight; 
and Dr. Clifford Seitz, Navy Special 
Devices Center, on general psychologi- 
cal problems of pilots. The talks will 
be followed by general discussion. 


engaged in 
and will de 
results of test 


Enginecring 


vice 
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Sikorsky 35-Passenger Helicopter 


May Be Ready for Airlines in 1959 


By Alpheus W. Jessup 


Bridgeport—The twin-engined 35-pas 
nger Sikorsky S-56 
be wailable for 


helicopter shouk 
irline and industrial 

operator 1960, ac 

to J. |] manager for the 

Sikorski vision United Aircraft 

Corp 


ording 


Provided turbine engine develop 


ment 1s idequate Beighlk believes the 


S-56 will be an 
Military vers 
two Pratt & Whitne 
delivering 2,200 hp 


economical transport 


ions are now powered b 
R2800 engines 
each Replace 
like the Allison 
maximum Or 


| 
5 UU 


ment with 
156 derated 
3,750 eshp. t 
will greath 
rormance, 
fiicienc\ 

The commercial S-5 


power plants probabh 


an engine 
from its 
eshp 
engine pel 


| 
rational 


with turbine 
will have a 


load ov 


sic I ibly 


thre 


Incre ised pa 
ton capacity of present 
tructural weight of the 


con iderabh 


ships he 


itter is increased by th 


lo 


1 
er constructi 


load 
S-58 Power Train 
Meanwhile, Beighk 


vears of commercial ord 


foresees several 
rs for the 8-58 
New 


TO) 
l ( 


which was ently ordered bi 
York Airways Now built for 
weight of 12,600, including a useful 
load of 5.070 Ibs... the S-58 has 
growth potential to a gross of 15,000 
to 16.000 Ib.. a large portion of which 
would be in pavload and _ passeng 
capacity (now |! 

The heart of the S-55 is its 


train control 


powe! 
his was 


and system 


] 


designed for the larger gross. All that 
needed now is a more powerful en 
than the Wright Cyclone C9 
R1820-84), which has maximum out 
it of 1,525 hp 

Sikorsky turbine engine is 
the ideal helicopter power source. ‘The 
I turbine 


pine 


savs the 


ompany 1s working on a twin 
installation for the S-56 
figuration 


Presumably, 


this is a using two Ly 


con 
rs3 


similar 
each 


oming 

which develop 800 hp 
In addition, of 

lage would be 


(ae 


engines, 


course, a new fuse 
required to 
space for the additional seats or freight 
would make 
difficult 


, according 


pros ide 


added 
This is 


consuming proce SS 


loads the powel! 


possible neither a 
nor time 
to Beighk 

Beighle 
the S-58 by 
tarted 
in the helicopter airline's subsidy 


believes that operation of 
New York Airways can be 
vear without any mecrease 
And 
subsidy needs 
decreasing shortly Once 
it is hoped that 
will 


next 


expected that the 
begin 
has happened 
Civil Acronautics Board 
ider granting certificates to helicopter 
inline for other municipal 
nters 
Only 


con 
major 


when this happens will airline 
in this 


Cquire 


helicopter expansion take placc 
unless civil 
nents speed up the expansion. 

In the recent New England flood 
disasters, helicopters demonstrated 
their condi 


nions 


ountr defense 


usefulness under rescue 
that to duplicating 
which would be presented by 
1 nuclear attack on a U. S. city. In 
1 review of rescues of some 400 persons 
helicopter crews, 
ibout half could 
not have been rescued by other means 
ind would have lost their lives. 

Los Angeles Airways is not expected 
to buv S-58s until next vear Now, 
operating S-55s, it has high load fac- 


Carne clo 


those 


by ifs own 


Sikorsky figures that 





lh Dalle 


NEW SIKORSKY PLANT in Stratford where S-56 will be built includes 800,000 sq. ft. 
of floor space, about 630,000 of which is being utilized for direct production. Hangar 
is at right rear corner; beyond it is landing strip and helicopter pads. 
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tors on its long haul routes and is cat 
rving a high volume of mail. Both 
factors are making for an economical 
operation with the S-55. 


Foreign Interest 


Foreign interest in the S-58 is high. 
I'welve countries have begun negotia 
tions. Four have almost firmed up 
orders for 50 aircraft. India has asked 
Sikorsky to help it dispose of the S-55s 
bought last vear so that it can buy the 
S-58. 

Last week, Sikorsky dedicated its 
new plant at nearby Stratford, Conn., 
where it is building S-55s and will 
build the S-56. When fully equipped 
and at peak production next year, the 
plant will employ 4,000 persons. The 
Bridgeport facility is exclusively de- 
voted to manufacture of the S-58. 


Board Would Reduce 

Subsidy for Braniff 
Sharp reductions in 

Braniff Airways have been proposed by 


the Civil Aeronautics Board in the first 
under the 


subsidv for 


mail rate decision reached 
offset principle. 

Phe CAB proposes to apply earnings 
of Braniff's domestic operations to 
offset international deficits and cut the 
mail pay by more than half 


This is the first appli- 


Carrier's 
the 1954 figure. 





the principle set by the 
the Chicago and 


cation of 
Supreme Court in 
Southern case. 
Under the tentative rate 

Branift’s subsidy for 1955 is 
at $386,000. ‘The annual subsidy fore 
cast for future vears is $979,000. ‘This 
means a reduction of $2.7 million for 


decision, 
forecast 


a normal future vear. 

The 1955 subsidy is a $3.3 million 
reduction from the $3,755,153 reported 
for 1954 

This vear’s subsidy is lower than 


future periods because of an abnormal 
tax situation caused by an accelerated 
depreciation program which ended 
August 31, 1955. 

Under the new 
mestic operations, 
$1,436,000 in subsidy 
be subsidv free. ‘The 
mestic earnings in excess of 5% return 
on investment will be used to reduce 
subsidy international 
operations. 


tates, Branift’s do 
which required 
last will 
carrier's do- 


vear, 


requirements fo1 


. / > - . . Ne >. . 
Kight Airlines Sign Pact 
WithNew York Airways 

New York Airways announced last 
week that it has signed agreements with 
eight national and international airlines 
to provide their passengers with con- 


necting helicopter service between New 
York International, LaGuardia and 





New and Future IATA Presidents 


Lord Douglas of Kirtleside, British European Airways chairman (left), greets Juan Trippe, 
PAA president and new president of the International Air Transport Assn. during their 


recent meeting in New York. Looking on is Sir William Hildred, IATA director general. 


Lord Douglas is the president-elect of IATA and will take office during the 1956 annual 
meeting of the International Airline Association which is scheduled to convene in Edinburgh, 
Scotland. Juan Trippe received the gavel as IATA president for 1955 during I[ATA’s annual 


meeting in New York at the Waldorf-Astoria Hotel (AW Oct. 24, p. 108). His keynote 
speech invited the Soviet airline, Aeroflot, to join IATA. 
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Newark Airports beginning Nov. 1. A 


similar joint-fare agreement has been 
in effect with Northwest Airlines for 
the last several months. 


he first of the new airlines to an 
nounce its agreement to the plan, which 
is still subject to Civil Aeronautics 
Board approval, was Pan American 
World Airways (AW Oct. 10, p. 115). 
hose announced last week 
e Trans World Airways. 

e Air France. 

© British Overseas Airways Corp. 
¢ KLM Royal Dutch Airlines. 

e Sabena Belgian World Airlines. 
e Scandinavian Airlines System. 
© Swissair. 

Under the agreement, all interna 
tional transit passengers carried by the 
airlines will pay no extra charge for 
the helicopter service between the thre« 
airports. 

All international 
minating passengers, however, will pay 
$3.00 (before taxes) for the flight 
between LaGuardia and New York In 
ternational and $5.00 between Newark 
md Idlewild. 

Robert L. Cummings, New York 
Airways president, said in announcing 
the agreements that his company has 
now reached one of its “principal ob 
jectives—(to) become an adjunct of the 
fixed-wing airlines of the world.” 

Cummings also reported that his heli 
copter line is now carrying approxi- 
mately 3,000 passengers each month 


EAL-Colonial Merger 


Approved by Examiner 


originatin ir ter 


The Eastern Air Lines-Colonial Air- 
lines merger agreement has been ap 
proved by Civil Aeronautics Board ex 


aminer Herbert K. Brvan. 

The examiner found that acquisition 
of Colonial by Eastern is in the publi 
interest and should be approved by th« 
CAB. 

He also found that E 
offered a reasonable price for Colonial’s 


istern has 


assets. 
Under the acquisition plan, signed 
last January, Eastern would acquire 


Colonial’s assets in exchange for East- 
ern stock. 

President Eisenhower turned down 
the original Eastern-Colonial merger 
agreement after the CAB approved it 
when he found Eastern had illegally 
gained control of Colonial prior to the 
agreement. 

In a subsequent investigation, the 
CAB found that Eastern had divested 
itself of control. 

The examiner recommends that assets 
taken over by Eastern should be entered 
on Eastern’s books at the book value on 
the date of transfer and that the agree- 
ment be subject to labor protective 
provisions. 
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CAB ORDERS 


19) 





Oct. 13 to Oct 


GRANTED: 
Capital Airlines an exemption to provide 
free transportation to two technical repre- 
sentatives of Rotol limited for in-flight ob- 
servation, for six months 

Western Air Lines Icave to 
in the Bonanza Air Lines permanent cer 
tification case. 

Central Airlines an exemption to serve 
Sherman-Denison, ‘Texas, on 
and Segment 3 of Route 81, for one year 

Leave to intervene in the Eastern Air 
Lines route consolidation case to the 
Charleston Chamber of Commerce and the 
County Court of Kanawha County, W. Va 
the city of Memphis, Tenn. the Memphi 
Chamber of Commerce and the Owens 
boro-Davies County Airport Board. 


APPROVED: 


Interlocking relationships between John 
G. McKay, Jr., Riddle Airlines and Embry 
Riddle Co.; and between Charles A. Hinsch, 


interven 


Segment 


Riddle Airlines and Queen City Flying 
Service 
Agreements involving United Air Lines, 


Colonial Airlines and various other carriers 
relating to intercompany arrangements 
Los Angeles Airways’ Revision No. 39 


of its flight pattern, originally approved 
July 8, 1955, for an indefinite period from 
October 18, 1955. 

ORDERED: 


Ozark Air Lines to show cause why its 
temporary mail rate should not be set at a 
rate sufficient to provide a breakeven need 
of $2,027,342 for the year starting Aug 
1955 

Mohawk Airlines authorization to omit 
certain services at Auburn/Geneva, N. Y., 
Rochester, Syracuse, Ithaca, Binghamton 
Endicott/Johnson City and Elmira/Corning; 
and to conduct nonstop service between 
Ithaca and New York/ Newark and between 
Elmira/Corning and New York/ Newark 


Applications of Eastern Air Lines, Na 
tional Airlines and Southern Airways and 
the petition of the city of Dothan, Ala., 
consolidated with the Panama City, Fla 
Atlanta investigation Leave to intervene 


Lines, 


Albany 


in the case is granted to Delta Air 
the city of Albany, Ga., and the 
Chamber of Commerce 

Application of the City of Lancaster 
Pa., for north-south service reinstated 

California Air Charter |etter of 
tion suspended for failure to file certain 
reports, unless the reports are filed by Oct 


DISMISSED: 

Flying Tiger Lines application for an 
exemption to perform a flight from Ham 
burg to New York pursuant to a contract 
with the Rector Shipping Co., at the 
quest of the applicant. 

Flying Tiger Line’s application for an 
exemption to perform certain charter flights, 
since the termination date has passed and 
the application is moot 

Alaska Airlines’ complaint against a Pan 
American World Airways proposal to re 
duce roundtrip rates between Seattle and 
Nome, Alaska, since the complaint doesn’t 
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Traffic Control—<Airline Insurance 


It has been rumored that 
this column 

Now. if he hould read 
\ cep if h \ uld Dic isc pa 
fically, avi 


proposition. Speci 


know-how work on an insu! 

In about five vears the au 
greatest airborne revolution 
around with hot air balloo 


buzzing around the skies, ce 
be magnified. ‘Trafh ont 
insurance comes in 

It seems logical that if the 


of air travel to mortgage itself for untold millions it should have the wisdom 


to take every step to insure t 


if they sit on the ground they 


contr 
machiner 


without a good traffic 
of this high-priced 


Costs of Poor Control 


Under present day condit 


density routes (and all routes may be high-density someday) are cancelled 
for pure trafic control reasons—in weather that is perfectly flyabl Lhe 
beasts which are coming off the drawing boards now will be even more 


susceptible to this illnéss 
l] ter 


need greater assurances 


Aside from the weather p 
As speeds go up (and someti 


gct even steeper to 


t reach higher altitudes, the VFR collision menace grows 
It is almost a certainty that the day is coming when uncontrolled flight will 
be a thing of the past. It simply will not be safe to fly on a see and be 
seen basis. So we need a tem which can handle trafic on a come what 


mav, 24-hour-a-day basis, reg 
How does this concern th 


They must seriously consider allocating some super smart v.p.’s and what 
ever money is necessary to work on the problem of “keeping ‘em flying 
Oh, I don’t mean designing hardw vstems or such. ‘There are lot 
of smart people wh nv n those problems. But they have to know 
what to plan for 
What Will Future Bring? 

So from the airlines we 1 | vhat:”” not the “how.” What will ait 
lin qt nents ] , 1? What special aircraft chat 

teristics will need cat ig to? What equipment will airlines be willing 
to install in these aircraft? Some of th may be “crystal ball items,” but 
we need some information with which to start. And, furthermore, we need 
some rather firm answers so that the planning will be correct. We won't b 
ible to change traffic control tem time a new airplane comes out, 

inother hedule is added 

Like all natural resources ai valuable. It must be used mor 
wisely than heretofore or else there be a severe shortage. Evervon 
who has a stake in aviation ha stake in trafhic control And the airline 
are one group who must take this subject seriously and lend top level 


support 


in airline vice-president was once seen reading 


would like to ask that 
this is a high-level 
high-level 


this particular ne, | 
ss this on to the 
OTC it need of some 


Prexv—tor 
ition is in urline 
ince pre Tall 


line business is going to be in the throes of the 
since the Montgolifier Brothers stopped plaving 


ns. And with all this high priced equipment 
rtain problems that are with us now will surely 
rol will be ne of these And this is wher 


uirline industry has enough faith in the growth 


hat these airplanes will keep flying. Remember, 
just aren't going to pay for themselves. And 


ol svstem—far better than we have now-—some 


vy will fall prey to unpremeditated idleness 


1Ons it 1 


a fact that many flights on the high 


They will be critical concerning fuel and 
of expeditious landing clearances 
roblems there is the high-density problem itself 


mes windshield area down) and climbing angles 


OTC 


irdless of weather 


e president and chairman of the board? Simpl 
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OPERATIONS ENGINEERS 


Concurrent with the establishment of a Military 
Relations Department at the Fairchild Aircraft Divi- 
sion, an Operations Engineering organization has 
been established. The purpose of this new group is 
to provide technical information for use by Fairchild 
Military Relations representatives, as well as by per- 
sonnel in Fairchild’s engineering departments. This 
new group will conduct studies on specific Fairchild 
airplanes, as well as systems studies relating to pos- 


sible future Fairchild developments. 


The scope of this organization is such 
that additional engineers are required in 
the following fields: 


Aircraft Utilization 
Airborne Electronics 
Climatology 
Economics 

Military Operations 
Operations Research 
Propulsion 


The opportunities and salaries associated with the 
new positions are in keeping with the responsibilities 
of this work. Employee benefits in the form of group 
insurance, individual and family coverage for hospi- 
talization, retirement plan, sick leave, etc., are also 


provided. 


Send complete resume of education and expe- 
rience, together with salary requirements to: 
EMPLOYMENT MANAGER 


ieee §805 PENNSYLVANIA AVENUE 





Ainunatt Division HAGERSTOWN, MD. 





ALL REPLIES WILL BE HELD IN STRICT CONFIDENCE, 
































state facts which warrant suspension, in- 
vestigation or other action. 


DENIED: 

Frontier Airlines’ motion for consolida- 
tion of its application for a Silver City- 
\lbuquerque extension with the case in 
volving designation of Tucson, Ariz. as an 
intermediate point on Route 2. Leave to 
intervene in the case is granted to American 
Airlines, Frontier Airlines and the city of 
Kansas City, and Trans World Airlines is 
made a formal party to the proceeding 

Eastern Air Lines’ petition for recon 
sideration of Board action denving an earlier 
Eastern petition in the Mackey airlines re- 
newal case 

Eastern Air Lines’ motion for consolida 
tion of certain Eastern applications with the 
New York-Florida case. 





SHORTLINES 





> Air France’s first two 1649 Super Con 
stellations will have RCA X-Band radai 
equipment which the carrier will use in 
in operational study 


> Allegheny Airlines flew 5,449,000 pas 
senger-miles in September, an increas¢ 
of 41% over September, 1954. Traffic 
in the first nine months of 1955 was 
42,248,000 passenger-miles 


PBritish European Airways will con- 
tinue its helicopter service from central 
London to London Airport through the 
winter with a schedule of four round 
trip flights daily. The service has been 
operating with a 71% load factor. 


> British Overseas Airways Corporation 
has added another flight to its all-freight 
service between London and the Far 
East. Cargo flights now leave London 
Sunday and Thursday and connect at 
Singapore with services to Australia. 


> KLM Royal Dutch Airlines have in- 
augurated a Pay Later Plan for travelers 
from The Netherlands and Belgium. 
The minimum fare under the plan is 
$52, with 15% down and up to 12 
months to pay the balance at 9% per 
year 


> Ozark Air Lines started service to 
Owensboro and Louisville, Ky. October 
21. Two round trips will be operated 
daily between Paducah and Louisville 
via Owensboro. 


> United Air Lines plans to offer alter- 
nate routings to transcontinental pas- 
sengers traveling on the new excursion 
fare. . . . UAL has scheduled nonstop 
services from the Pacific Northwest to 
Chicago starting October 31. The 
DC-7 service between Portland and 
Chicago is 54 hours and 6} hours from 
Seattle-Tacoma to Chicago. 
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EMPLOYMENT OPPORTUNITIES 


Attention! 


NON-CITIZEN 
ENGINEERS & 
DESIGNERS... 


-+.Mow you can work at Republic Aviation Corporation through 
a liberal new arrangement made available to all engineers and 
designers experienced in the Aircraft and Guided Missiles fields. 


If you have had 5 or more years experience 
in AERONAUTICAL ENGINEERING 
and DESIGN —emphasizing one or more 
of the following areas, Republic may have 
an important position for you in: 


AERODYNAMICS WEIGHTS 
DYNAMICS AIRCRAFT & MISSILE DESIGN 


FLIGHT TEST PRELIMINARY DESIGN 
THERMODYNAMICS ELECTRONICS 
FLUTTER & VIBRATIONS CONTROLS 

STRESS SYSTEMS 


Today Republic’s famous Thunderjets and 
Thunderstreaks are in service throughout 
the free world. These planes, as well as the 
new RF-84F Thunderflash, form part of 
the striking arm of the air forces of the 
U.S. and other NATO countries. Soon to 
appear are the F-103 and F-105, while 
planes embodying advanced aerodynamic 


concepts are already in the mock-up and 
prototype stage. Still others are on Re- 
public’s drafting tables 


AND TO WORK FOR REPUBLIC IS TO 
LIVE ON LONG ISLAND! You'll enjoy liv- 
ing in the playground of the East Coast, 
with its fine suburban communities, mod- 
ern highways, miles of beaches and many 
state parks. 


RELOCATION EXPENSES PAID...LIBERAL 
BENEFITS. Republic relieves you and your 
family of all financial worries connected 
with moving to a new position on Long 
Island. The company also pays life, health 
and accident insurance — up to $20,000 — 
for you, plus hospital-surgical benefits for 
the whole family, and 24 the cost of your 
collegiate and graduate studies. 


If you wish to join the select group of Republic engineers, 
no matter where you are located now, write promptly, 
describing your experience and training in detail. 

A convenient interview can be arranged in your vicinity. 


Address: 


Mr. R. L. Bortner 


Assistant Chief Engineer 


SEE PEGESEAES AVIATION 


FARMINGDALE, LONG ISLAND, NEW YORK 
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EMPLOYMENT OPPORTUNITIES 





ENGINEERS 


ENGINEERS North American's 


leiden s Investigate Opportunities at S U p -E R 
DRAFTSMEN ERCO DIVISION SABRE JET 


OF ACF INDUSTRIES INC. ° ° 
Engineering Careers 






OFFER 

Engineers have built a record of continuous progress and growth S Top salaries @ Maximum 

for themselves and for the Company for a quarter of a century employee benefits @ Chal- 

- ++ growth in physical plant, personnel, number and diversity of lenging work in future air- 

products and services. craft design and development 
this growth continues and we are constantly on the alert for new bd Positions to match your Ox- 

men to add fresh impetus to that progress . . . paying top salaries perience. 

to capable people. ENGINEERING DEGREES REQUIRED 

FOR POSITIONS LISTED BELOW 

work we be intessating and tmulating hah eae wighe include Electrical 

electronic flight simplators, machine tools, guided missiles, or a Design 

variety of specialized electronic devices. Power Plants 

can choose @ home from a number of fine nearby residential Research ’ 
areas convenient to both shopping centers and plant... and Aerodynamics 

you can further your education at the many nearby Universities Structures 

++.» you can enjoy suburban living and be within easy reach of Vibration & Flutter 

the cultural advantages of the Nation's Capital. Controls 
now needs Electronic Engineers (all levels with some overseas rae ol 

.positions available), Aerodynamicists, Analog Computer Engi- < 

neers, Mechanical Design Engineers, and supporting personnel. Instrumentation 

. { Servomechanisms 


iti i ti $ ° . ° 
Send resume or request for additional information to Riematinnel Mathemeti-s 


Computer Programming 
Weight Control 
DIVISION Mathematics 


(Preliminary Design) 











OF ACF INDUSTRIES Laboratory Testing 
ee a a ASSOCIATED PERSONNEL 
Technical Artists 
— Technical Illustrators 
ee ; Design Iilustrators 
Draftsmen 





& 
@ GROUP OPENINGS 
OF for ELECTRICAL ENGINEER 
Experience n fra 1 onal here: pe wer 


AC and/or DC, electrica . 


3 a 

IN S0 UTH FRN CALI FO “ N lA Wind Tunnel Instrumentation 
Engineers 

HAS EXCELLENT POSITIONS FOR ee eee See 


nst i 


of circuits 
NAA HAS BUILT MORE AIRPLANES 
THAN ANY OTHER COMPANY IN THE 
v RLD 


Pacific Division is engaged in development of a series of airborne Cinitned Cine 0001.04.20 
radar systems. These projects represent expanded job oppor- Engineering Personne! 
tunities for radar engineers at all levels. Please write to North American Aviation 


: 6 Los Angeles International Airport 
W. C. Walker, Engineering Employment Manager. Los Angeles 45, Calif. 


nia : NORTH 
PACIFIC DIVISION _| AMERICAN 
“Bendix orange ‘Gaperetion y A Vv | A T / O N 


Do CALIF 













NORTH HOLLYV 
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EMPLOYMENT OPPORTUNITIES 








M@ MANAGER—FIELD INSTALLATION AND EVALUATION 
—Organize and direct activities of a large group of 
evaluation engineers, involving system functions of 
computers, radars and fire control equipment. BSEE, 
15 years’ experience in development and evaluation of 
electronic equipment (5 years’ technical evaluation of 
major missile guidance systems). 


M@ PROJECT LEADER—DATA PROCESSING—Supervise 
project activities involving radar video processing 
equipment (analog and digital). BSEE, 10 to 15 years’ 
experience in development and design of electronic 
equipment (5 years’ project direction). Experience with 
communication equipment desirable. 


@ PROJECT ENGINEER Prepare comprehensive engi- 
neering reports by consultation with development engi- 
neers. BSEE, 5 years’ experience in design and evaluation 
of electronic equipment, plus several years in the prepa- 
ration of engineering reports and manuals. Knowledge of 
radar fire control desirable. 


@ PROJECT LEADER—FIRE CONTROL—Technically lead 
a fire control project. BSEE, 10 years’ electronic experi- 
ence, including design, development, organization and 
technical direction of major projects (5 years in fire con- 
trol, including tactical and control displays and human 
engineering). Radars and data extrapolation experi- 


ence desired. 


@ PROJECT ENGINEER—ANALOG COMPUTER—Assume 


project responsibility and technically direct major por- 
tions of a fire control analog computer project. BSEE, 
10 years’ experience in electronics, including design, de- 
velopment, organization and technical direction of major 
projects; 4 years’ experience in design and development 


of analog computers required. 


@ SYSTEMS ENGINEER Experience in broad systems 
design or definite indication of promise is essential. 
BSEE, 8 to 12 years’ experience in electronics of radar 
and guided missile systems; 5 years in design and de- 
velopment of radar and electronic circuitry required. 


Please send resume of your qualifications to: 


Mr. John R. Weld, Employment Manager 
Dept. B-2K, Radio Corporation of America 
30 Rockefeller Plaza, New York 20, N. Y. 
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EMPLOYMENT OPPORTUNITIES 








ENGINEERS 


PERMANENT 
CREATIVE OPPORTUNITIES 
FOR 


ELECTRICAL 


MECHANICAL 
ENGINEERS 


Bendix 


Immediate openings for . . . . 


SENIOR COMPUTER ENGINEER 


At least five years experience with 
analog computers with control applica- 
tions. A degree in electrical engineer- 
ing, or math and physics required. 
Activity is in the field of aircraft and 
missile power plant controls, including 
gas turbine, ram jet, and rocket types. 
Work will be with hydra-mechanical, 
pneumatic and electrical components. 
The fuel metering research facility in- 
cludes an analog computer and jet 
engine simulators. 


MAGNETIC AMPLIFIER 
SYSTEMS ENGINEER 


Electrical engineer supervisory capacity 
or research and development of mag- 
netic amplifier circuitry, control systems, 
and component design and testing, 
supervising other engineers and tech- 
nicians. 


COMPUTER ENGINEER 


Graduate engineers thoroughly quali- 
fied as a digital computer programmer, 
capable of handling engineering and 
production calculations, to train present 
personnel in preparation of data for 
computer applications. Set up new ap- 
plications. Work with complex dynamics 
and control problems characteristic of 
the jet engine fuel system and landing 
gear fields. 


LIQUID PROPELLANT 
ROCKET CONTROLS ENGINEER 


Mechanical or electrical engineer to su- 
pervise the research and development 
of liquid propellant rocket controls, sys- 
tems design, component design, de- 
velopment and testing. 


The salary of these positions will be 
determined by your ability and ex- 
perience. 


Send detailed resume listing educa- 


tion, engineering experience, and 
salary requirement to: 


TECHNICAL EMPLOYMENT DEPARTMENT 
BENDIX PRODUCTS DIVISION OF 
BENDIX AVIATION CORPORATION 


401 North Bendix Drive 
South Bend 20, Indiena 
reply— 


dint, 





Weg you an i 





«ATLA, 


TECHNICAL 
REPRESENTATIVES 


LEAR, INC. is expanding its top 
notch Field Service organization to 
keep pace with increasingly wide- 
spread military acceptance of LEAR 
flight control systems and flight 
reference systems. 


INNA 


Attractive salary, liberal expense 
arrangements. Assignments may 
require travel or residence at 
assigned stations. Company ori- 
entation prior to assignment. 


Qualifications include: 
1. E. E. Degree or equivalent. 


2. Knowledge of serv hani 
gyros, electronics. 


3. Tech. Rep. experience. 
4. Must be U. S. Citizen. 





To apply, send resume to: 
Field Service Manager 


LEAR, INC. 


a0 


“CU 


110 lonia Ave., N. W. 
Grand Rapids 2, Mich. 





MANAGER 
ELIGHT LABORATORY 


Major eastern’ electronics 
company has managerial 
opening as head of its Flight 
Laboratory. 


Responsibilities include com- 
plete administration of the 
planning, operation, and 
supervision of the functions 
engaged in the flight test- 
ing of electronic equipment. 
Should be able to direct the 
installation of aviation elec- 
tronic equipment, the pilot- 
ing of aircraft to conduct 
tests, and also the mainte- 
nance of aircraft. 


h 


i* 


GYROSCOPICS 


Research facilities that enable you to 
test out your most revolutionary ideas 
and encouragement to publish original 
work available to the engineer experi- 
enced in precision gyroscopic equip- 
ment. 

Assignments in the field of missile 
guidance systems will include both 
mechanical and electrical problems in- 
volving lubrication, temperature con- 
trol, bearings, vibration and shock 
mounts, development work in compo- 
nents such as pickups, accelerometers, 
amplifiers and computers, plus project 
work on complete gyroscopic systems. 
ME, EE or equivalent experience re 
quired. Send resume in confidence to: 


Technical Personnel Dept. 2-500 


Div. American Bosch Arma Corp. 
Roosevelt Field, Garden City 
Long Island, N. Y. 








SKILLED 


PILOTS 


AVAILABLE 
No Fee to Employers 
PILOTS EMPLOYMENT AGENCY 


Teterboro (N. J.) Airport 
Hasbrouck Heights - He 1214 











Systems Synthesis Engineer 
GUIDED MISSILES FIELD 
a 


A creative and responsible position with 
General Electric, a company noted for 
maintaining a stimulating environment for 
engineers. 


Progress in the development of guided 
missiles has created an opportunity for an 
experienced engineer capable of applying 
a broad viewpoint to the problems of weap 
ons systems and of using a creative ap 
proach to synthesize systems meeting mili 
tary requirements. 


At least ten to fifteen years experience is 
desirable, and should include a back 
ground in servo systems, radar systems, 
guidance systems etc An engineer with 
three to seven years experience will also 
be considered for work in carrying out the 
more detailed portions of the systems syn 
thesis function. 


This is an unusual opportunity to join an 
outstanding scientific staff in work of ma- 
jor importance for the future. 
Send complete resume to 
MR. JAMES HEVELIN 
Special Defense Projects Dept. 


GENERAL @® ELECTRIC 


2900 CAMPBELL AVENUE 
SCHENECTADY, N. Y. 








For confidential interview, please 


ary to 
P-8156, Aviation Week 
330 W. 42 St., New York 36, N. Y. 





resume of education, experience and sal- 








Electronics - Sales Engineering 
Management Consultant 


lee Grant Sayder Company 
1418 North Highland Ave. 
Hollywood 28, California 
Phone: Hollywood 9-6278 
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EMPLOYMENT OPPORTUNITIES 
ad d 


—e 





Engineers 


NORTH 
AMERICAN'S 
MISSILE 


Dept. offers 
ENGINEERS, 
PHYSICISTS, 

DESIGNERS 


Careers in design and development of 


Guided Missiles 


Pioneer in guided missiles since 1946, 
N.A.A.'s Missile department is today a 
leader . . . N.A.A. is prime contractor 
for the SM-64 NAVAHO INTERCONTI. 
NENTAL GUIDED MISSILE ... You 
can join this success ... You can work 
with the nation’s leading missile engi- 
neers in N.A.A.’s rapidly expanding 
research and development programs. 


ELECTRICAL ENGINEERS — Research 
Missile — Airframe — Industrial. 


FORMING & FABRICATION’ ENGI- 
NEERS. To outline and carry out in 
vestigational and developmental pro- 
grams regarding sheet metal forming 
and forming methods. BSME or metal- 
lurgical engineering plus 3 years’ ex- 
perience in sheet metal forming, pref- 
erably in aircraft field. 


FLIGHT TEST ENGINEERS - DATA 
ANALYSIS — Evaluation of Missile 
Flight Test and participation in their 
planning and execution. Technical and 
scientific background required. 


AERODYNAMICISTS — Missile  sys- » el 5 Pye i n i u Cc be ? 


tem design and development offers 
you the challenge of the future. 


Supporting Personnel Is it luck when a man reaches the top before he’s 
ELECTRONIC HANDBOOK WRITERS forty? 
COMPUTER PROGRAMMERS — Math- 3 


ematisien Gunes. on 701 Certainly...if it is considered lucky to have ability, 


plus the good sense to find a working environment 
CONTACT BOX A-M3 which is right for that ability. 
Engineering Personnel It is that kind of “luck” which has resulted in the 


development of new management methods that are 
Department 9120 : 
years ahead of the calendar by one of the youngest 


12214 LAKEWOOD BLVD management groups in the aircraft industry today. 


You don’t need a rabbit’s foot to find out what is 
DOWNEY, CALIFORNIA happening at Martin...and what it might mean 


for your future. 


NORTH Write to J. M. Hollyday, Dept. A-10, The Martin 


Company, Baltimore 3, Maryland. 


AMERICAN 2 Se eo 5 LS TTT 
AVIATION MVE £28 FEW 


Ss am lL Tl ra Fe 
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LOCKHEED AIRCRAFT CORPORATION 
GEORGIA DIVISION 


Has opening for 


INSTRUCTOR - AIRCRAFT ELECTRICAL 


Thorough knowledge of maintenance and operation of modern 
electronic equipment in aircraft required. Five years experience 
in practical electrical maintenance and electrical instruction. 


Write in complete confidence Baia Mes ki ae 
Dept. IAE-10-14 


761 Peachtree Street, N.E. 
Atlanta, Georgia 














LL 7 G 


"ENGINEERS 
OPPORTUNITIES IN POWER SUPPLIES 


DESIGN & DEVELOPMENT Airborne & Ground Systems 


A responsible job in a field of 
exceptional importance is now 


SENIOR ENGINEERS For gyro system of open at GE for an engineer with 

development projects, and electrical 2 Se oe eee een oe 

" . ‘ . ° 2 years experience with missile 

engineers with experience in design ou Gibaaelt caries systems 

and development of circuitry for air- He will perform all engineering 
. wor requirec or development 

borne gyro mechanisms, servo mechan- design and product engineering 


isms and their related systems. of power supplies for missile 
electrical airborne and ground 
systems in accordance with 


ELECTRONICS ENGINEERS To work SeEtE ctencntdon of aninadote 
on autopilot systems development & load analysis ; development or 
design or investigations, evaluation ean aa eth ot all 
and testing of systems involving inter- engineering instructions to 
acting servo loops, servo sub-systems, ee aenree 
circuitry including audio frequency Salary is excellent. 


amplifiers, magnetic amplifiers, and Send complete resume to 
switching systems. MR. JAMES HEVELIN 
Special Defense Projects Dept. 


DESIGN ENGINEERS For design and GENERAL 2B ELECTRIC 


layout of gyro instrument components 
for aircraft flight control systems. 2900 CAMPBELL AVE. 
Will consider top-grade machine de- ee er Oy eee 
signers experienced on intricate pre- 
cision mechanisms with engineering 
degree. 


TTT 


ENGINEERS AIR DATA Development 
engineers for master air data systems 





to be designed specifically for inputs. 
Requires knowledge of altitude, alti- 
tude rate, mach, air speed censors and 
instrument servo theory and practice. 


We are located in Grand Rapids, Michi- = STA TIS TICIAN 


gan, a good clean & modern city of 
200,000 where recreational & cultural = - 
opportunities are the finest. = A trained statistician experi- 
Competitive salaries. Generous moving : enced in aircraft work needed 
allowance. All replies held confidential. 
to analyze and chart data on 
Interviews arranged at company expense z l . 
with selected applicants. : earning curves for forecast- 
ing efficiency and cost of a 
large Detroit industrial concern. 
In reply, please give personal 


LEAR IN C and complete employment his- 
+ | . 


tory. 
110 lonia Ave. N. W. 
Grand Rapids, Mich. 





MTU LLP Utter 


MALE HELP 


tut 


Send complete resumes to: 


Personnel Manager 














ALR nuns 


CAREERS for 
ENGINEERS 


Ryan’s increased activity in aircraft, 
powerplant and avionics engineering 
and manufacture is opening many new 
opportunities for you to live and work 
in beautiful Southern California. Your 
reply to the Administrative Engineer 
will be strictly confidential. 
Ryan Needs: 
Aerodynamicists 
Mechanical Engineers 
Engineering Designers 
Systems Analysts 
Electronics Engineers 
Flight Test Engineers 
Propulsion Engineers 
Electronics Technicians 


RYAN 


AERONAUTICAL COMPANY 
SAN DIEGO, CALIF 








REPLIES (Bor No.): 


VEW YORK: 330 W. 
CHICAGO: 520 N. Mic ‘ 
SAN FRANCISCO: 68 Post &8t 
LOS ANGELES: 1111 Wilshire B 





POSITIONS VACANT 
Chief Engineer: Exceptional position open for 
graduate mechanical engineer, age 3 15, as 
head of an engineering department for com- 
pany in compressed gas industry Five to 
ten years experience required n product de- 
sign and product engineering involving manu- 
facture of pressure regulating equipment 
and flow control apparatus. Previous experi- 
ence in organizing and managing an engineer 
ing department is preferred This is a top 
position with a long established firm in the 
midwest manufacturing and distributing on a 
national basis products used by hospitals 
and the aviation industry. Salary oper l 
pay interview expenses. Please state 
tion, positions held, availability and 
desired. Replies confidential Box P-% 
Aviation Week. 


Aircraft Parts and Stock room man wanted: 
Must be capable of managing parts depart 
ment: buying supplies, et«  aieaas furnish 
references. Located in Western Montana. Sal- 
ary open. P-8150, Aviation Week 


Engineers — Aeronautical (Structures and 

Power Plant), Electronic The Civil Aeronau 

tics Administration urgently needs engineer 

to conduct development, applied research, ex 

perimentation, evaluation, and tes pr 

grams and projects on electronic 

aids to air navigation, commun 

traffic control aircraft structures 

plants instruments appliances 

vices, and other components and 

flight analysis, instrumentation, and methoc 

Salaries range from $4345 to $7570 per year 

Write or send application or Standard Form 
7, whic hs can be obtained at your Post Office 

to Personnel Officer, Civil Aeronauti« Adm 

istration, Technical Develo opment an d Evalua- 

tion Center, P. O. Box 6 Indianapolis, 

Indiana. 


i 
j 
a 


POSITION WANTED 


Executive Pilot, 38, experience Convair, 
DC-4, DC-6B, Connies. EX-KLM Captair 
9500 hrs. 10 yrs. airline, r U. S. Navy 
Univ. Grad., knowledge French, Spaksish. 
PW-8061, Aviation Week 

Personnel Managers—Need experienced En- 
gineers and Technicians’? We offer a booklet 
especially prepared to help you solve this 
problem. Write for your ‘free of 
**Reservoir of Engineers and Technical Me n 
Classified Advertising Dept -Aviation Week, 
8330 W. 42 St., New York 36, N. Y. 
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EMPLOYMENT OPPORTUNITIES 
we PRs: 7 


" GENERAL MOTORS 


ae 


>. 


ENGINEERS 
DESIGNERS 
NEEDED! 


G.M. ELECTRONICS DIVISION 


offers challenging, pioneering oppor- 
tunities to ambitious men. We ex- 
tend a cordial invitation to every 
deserving Engineer and Designer to 
write us their wants. We may be 
able to supply the square hole for 
the square peg! 


CREATIVE OPPORTUNITIES 
in the following fields: Missile Guid- 
ance Systems; Jet and Turbo Prop 
Engine Controls; Bombing and 
Navigational Computer Systems; not send full facts about your 
Airborne Fire Control; U.H.F. Com- education, work background, 
munications, MICROWAVE EQUIP- etc. We will do all we can for 
MENT, etc. you and treat it with the full- 

est confidence. 


AC SPARK PLUG ¢ THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 
MILWAUKEE 2, WISCONSIN 


SEARCHLIGHT SECTION 


BUSINESS OPPORTUNITIES 


YOUR FUTURE 
depends on your making the 
right connection with the right 
firm as quickly as possible. Why 











We Buy DC-3 and C-47 


also components, fuselages, center sections. Pre- 
fer runout or needing work, airline, passenger, or 
cargo, Pratt & Whitney or Wright. State price, 
time, quantity, type engines. 
We are not brokers 


REMMERT-WERNER, INC. 


seu a Ae EQUIPMENT - USED or RESALE 











NEW P&W 


WANTED 


EXECUTIVE LODESTAR 


Low airframe and engine time since con- 
version. Serial number above 2350, en- 
gines 1820-56 or 72A with latest Wright 
valve and crankshaft modifications. Li- 
censed to 19,500 Ibs, T category. 


Must have excellent interior with latest 
radio and navigation equipment. 


W-8120, Aviation Week 
0 No. Michigan Ave., Chica 





MANUFACTURING & 
PRODUCTION 7ime 


On The Following _‘\ 
Equipment Expert in 
TURRET LATHES Production 
CHUCKING 8 

DRILLING EQUIP 
THREAD MILLERS 
LATHES + PROFILERS 
BROACHING * HONING 
GRINDERS 

plus numerous other types 

of equipment 


E E R LESS Products, Inc. 


2460 Dixwell Ave., Hamden, Conn 
Call (New Have CHestnut 8-2750 


QUOTATIONS 
ON REQUEST 
Prompt 
Attentior 


985-14B 

ENGINES 
Available im- 
mediate deliv- 
ery in their 
present condi 
thon 

$4500 each. 
Or after 
complete fac 
tory overhaul 
by Prait & 
Whitney. FOB 
Hartford. Since these engines car 

$6600 each ot be replaced, offering must be 


» subject to prior sale. Only 2 teft 


DEAL DIRECTLY 
WITH OWNER 


Dealers protected 
Discount on quan- 
tity purchase 











AIRPLANES WANTED 


Need 50 Bonanzas, Navions, 180’s, 190’s, 
170’s, Aero Commanders, Twin Navions, 
Twin Beeches, etc. 

Will Buy Dealers’ Stocks New or Used 


Vest Aircraft Co.’s Skyranch 
BOX 5306, DENVER 17, COLORADO 











Lambert Field 
St. Louis, Mo 
INC, PErshing 1-1710 


has Collins 


17L4—17M—51R—51V—51X—51Z 


Communications—Navigation 








C-47 - DC-3C 
DOUGLAS AIRCRAFT 


26 and 28 airline passenger aircraft 
for immediate delivery on lease-pur- 
chase, long term payment purchase or 
straight cash purchase at below mar- 
ket price. Aircraft in excellent condi- 
tion having airstair door, outside bag- 
gage compartment. 
Call, write or wire... 


WILLIAM C. WOLD ASSOCIATES 


516 Fifth Ave. New York 36, N. Y. 
Cable: BILLWOLD Tel. MUrray Hill 7-2050 








TRADE-AYER COMPANY 
Linden Airport, Linden, N. J. 
Hunter 6-7690 
immediate Delivery 
We stock, overhaul and instal! 
WRIGHT PRATT & WHITNEY 


R1820 R1830 


—202, —56, —72 —75, —92, —94 


R2000 R1340 R985 


and our most popular DC3 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


Lambert Field Inc. St. Lowis, Mo. 
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SEARCHLIGHT SECTION 








Alot 


PLAN NOW for your 


To 


Oo THE WINTER .- - ant 
ia este MAINTENANCE, MODIFICATION, OVER 
rons COMPLETE SERVICE FACILIT! am 
as te ALL Twin-Engine Executive Aircr 
“A ificati i ne o 
ions, overhauls, modifications in ; ; 
n mnynane pea pacman in equipped hangars ond workshop 
Unite ates’ largest, 


S: Custom designed and skillfully finished by 
: us ad 


f the 


DELUXE CABIN INTERIOR 
superior craftsmen. 


Y/ rants: One large hangar devote 
painting. 


Y RADIO ELECTRICAL: Electronic, communication © 
including radar, avto-pilots, etc. 


d to interior and exterior oircroft 


omponents and ports 


R NEW, spACIOUS, 


s and passengers 


ESintth 


AIRCRAFT CORPORATION 


PLANE INTO ou 


OUR 
sTEP OUT OF Y LOUNGE for pilot 


AIR-CONDITIONED 


TODAY! CALL, write or wire 
John Griffin, Manager, 


Customer Service for your 


aircraft's availability. 


hERO COMMANDER — 
Distributors * SALES—SE INTERNATIONAL AIRPORT, MIAMI, FLORIDA 





“Take a Heading for Reading” 


FOR THE BEST 
MAINTENANCE - OVERHAUL - MODIFICATION - INSTALLATION 
READING AVIATION SERVICE, INC. 


MUNICIPAL AIRPORT 


2 (-46F Type Aircraft 


Available for long term lease or 
lease purchase arrangement. 

Zero time, passenger or freight, Hamil- 
ton Standard props, full de-icing equip- 


ment, modified to 48,000 lbs. gross take- 
off weight. 


Phone 83-5255 READING, PENNSYLVANIA 








Remmert-Werner 


ADA 


Bendix 
R.C.A. 
Lambert Field 


CURTISS C-46 


Cargo configuration. 


Owner selling. Immediate delivery. 
For information write GLOBAL 


C-band 
X-band 
St. Lowis, Mo. 








International Aircraft 
Maintenance Co. 
Lockheed Air Terminal, Burbank, Calif. 
STanley 7-5378 








815 Ingraham Bldg. Tel. 3-3393 Miami, Florida 

















REPLIES (Box No.): Addreas to 
VEW YORK: 330 W. 4 
CHICAGO: 520 N. Michigan Ave 
SAN FRANCISCO: 68 Post St 


office nearest 


FOR LEASE 


CORPORATION LOCKHEED 
PV-1 VENTURA 


With executive cabin appointments. 
Complete radio and instrumentation for 
day, night. and instrument flight. Cruises 
265 MPH, range 1650 miles. Available to 
responsible lessee at a cost lower than 
ownership. 


Ind St. (36) 
(il 


4) 








FOR LEASE 


Will lease to responsible party Large Irregular 
Airline; 


FL-S088, 


presently 
Aviation Week. 


one aircraft operating. 


WANTED 


Wanted a used Helicopter immediately. 
W-8114, Aviation Week, 


FL-7626, 
330 W. 42 , New York 36, 


Aviation Week 
N. Y 


St 














WICHITA, KANSAS CITY 








SPECIAL SERVICES 








CONSULT LUND FIRST 


when buying or selling 


COMMERCIAL AND MILITARY AIRCRAFT, 
ENGINES, PROPELLERS, ACCESSORIES, 
INSTRUMENTS, RADIO, SPARE PARTS 


th trained te 
wn ventories we 
Zive 


BOTH BUYERS AN 


you erv 


SELLERS LOOK TO US! 


— 


WMA MAP, LL 


230 Park Ave., N.Y.C. MUrray Hill 9-3620 








EXECUTIVE TRANSPORT AIRCRAFT 


LOCKHEED 
GRUMMAN 
CESSNA 


BEECHCRAFT 
CONVAIR 
DOUGLAS 
AERO COMMANDER 
WELSCH AVIATION CO. 


60 East 42nd Street, Suite 729 
New York 17, New York Murray Hill 7-5864 














OVERHAUL & 











Inc. of 
TOLEDO 
Express Airport 


Inc. of 
ST. LOUIS 
Lambert Field 


Specialists in 


DC3 
LODESTAR TWIN BEECH 


Maintenance Overhaul 
Inspection Conversion 














it. Louis, 5 
INC. PErshing 11710 
Has all Parts and Supplies for Executive 
LODESTER BEECH 
n Radios 
Collins 


Wright 


Airtrame 
A.R.C. Bendix Lear Sperry Wilcox 
P&W Continental 


Goodrich Goodyear 








SALES REPRESENTATIVES 











| GEORGE E.# 8 {ARRISA&CO.INC. 


SALES AND ENGR. REPRESENTATIVES 
Phone: MUrray 2-2731 TWX WI-255 c 
4231 East Douglas 
Field Engineering Offices 
FT. WORTH, ST. LOUIS 
DENVER & SEATTLE 


DALLAS, CEDAR RAPIDS 
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EDITORIAL 





Secrecy Stifles Progress 


There is a growing realization in top level military 
circles that the super-secrecy of current security policies 
is responsible for stretching out the development cycle 
of new military equipment. Military security policies 
are so stringent that they have in a large measure pre- 
vented the free flow of new scientific information among 
the technicians and engineers who were expected to 
spur development of new weapons and have prevented 
top level industry management from knowing enough 
about military requirements to guide their firms along 
sound technical lines on long range projects. 

At the same time it is evident that the security clamps 
on technical information did not prevent many of our 
top technical secrets from leaking to the Russians. Nor 
did these security policies stop the Russians from over- 
coming much of our technical lead in atomic weapons 
and high speed jet aircraft. Events of the past five 
years have made it clear that the technical security 
program of the Pentagon has been a miserable failure 
and that it has hampered swift development of new 
American weapons more than it has hindered the 
Russians, 


Lyman’s Warning 


Last week we listened to Lauren D. Lyman, a former 
New York Times Pulitzer prize winner, vice president 
of United Aircraft Corp. and highly respected as one 
of the elder statesmen of the m ae industry, point 
out many of the things we have cited above to a mili- 
tary-industry-audience at the Aero Club of Washington. 
Lyman warned that a democratic society cannot survive 
on a “need to know” philosophy that eventually creates 
an intellectual aristocracy and deprives the citizenry 
of the information they need to make the intelligent 
decisions necessary to insure survival. Lyman also warned 
bluntly that the development of commercial aviation so 
vital to both our military strength and our civilian 
economy is being seriously retarded by unrealistic mili- 
tary security regulations. 

We recently had a shocking experience when the first 
public information was released last month on Richard 
Whitcomb’s development of the area rule at NACA’s 
Langley Laboratory. ‘This information was distributed 
to the aircraft industry on a confidential basis in Septem- 
ber 1952 and it was applied promptly to two specific 
new supersonic prototypes. It got into one of these 
planes largely through personal contact of the company 
engineers with NACA staff men and into the other 
because the firm’s engineers were in deep trouble on that 
particular aircraft and were beating the technical bushes 
for possible solutions. 


When Aviation Week recently published the first 
complete details on the area rule we were swamped with 
inquiries from aircraft industry engineers who had 
obviously never heard of the W biicomb work or NACA’s 
confidential report. ‘Top tier engineers from one ait 
frame firm, well known for their excellent fighters, 
expressed skepticism and in fact thought the Whitcomb 
work was actually nothing more than the German 
Kuchemann’s “Coke Bottle” configuration of 1945. This 
experience clearly indicates that the distribution of new 
technical information among the engineering and scien 
tific community in the slocoatt and related industries is 
utterly inadequate and needs serious study. 


Who Is Helped? 


Aviation Week refrained from publishing the area 
tule story for 18 months after we originally obtained it 
because of security considerations outlned by the highly 
respected director of NACA. It may be true that we 
kept the area rule information from the Russians for 
18 critical months but we now wonder if we didn’t also 
keep it from the bulk of engineers in the American air- 
craft industry. 

The Air Force is now realizing that it has been pay- 
ing a prohibitively high price lor its super-security. Its 
hie Research and Development Command under the 
leadership of Lt. Gen. Thomas Power is tackling this 
problem in a realistic manner. Plans have already been 
made (AW Oct. 17, p. 12) to release the secret USAF 
technical planning studies to a selected list of 100 top 
contractors working on new aerial weapons systems. 


Details Next Week 


The aircraft and avionics industry leaders will get full 
details of this program at an Institute of Aeronautical 
Sciences meeting in Dayton next Wednesday. ARDC 
is also sponsoring a series of military-industry symposiums 
on the critical technical problems of the hour to stimulate 
better communications between engineers and scientists 
working in related fields. 

The ARDC program is important because it will re- 
move some of the secrecy shackles that have prevented 
the aircraft and avionics industries from making as full 
and fast a contribution as the current technological race 
with Russia requires. It is a program that should be 
studied and applied by every government agency con- 
cerned with technical development. 


—Robert Hotz 
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400 = Aircraft i. 120°C Operation 


Get a plane going fast enough, and te mperature starts 
climbing. Components that once worked satisfactorily become 
completely inadequate. Take relays, for example. . . 
Yesterday’s relays were large and necessarily heavy 
to convert a plane's power from 400-cycle a-c 
to the d-c more desirable for relay operation. They worked 
fine... but only up to 71°C 
Now, Leach has passed this temperature barrier. 
Its latest sealed aircraft relays use subminiature silicon 
junction diodes for the a-c to d-c conversion. . . 
assure flight dependability at 120°C . . . and they're smaller, 
lighter in the bargain! 
It's another example of Leach leadership . . . research, 
engineering and manufacturing teamwork giving 
you equipment today ready for 
tomorrow’s requirements. 





Here’s one of the new LEACH 
high-temperature 400-cycle aircraft 
re ] ys... 9? 1) Series, a iPDT, 10- 
amp model weighing 8 oz. Other 
models, with up to 6-pole and 5-amp 
capacity and weighing as little as 4 
oz. are also available. All are de- 
signed in accordance with MIL-R- 
G1LOGA and MIL-R-5757B. 
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ELES 3, CALIFORNIA 
LEACH RELAY DIVISION 5915 AVALON BOULEVARD, LOS ANG s ° 
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SUB-SYSTEMS 


Pioneered by SERVOMECHANISMS 
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